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INTRODUCTION 
Selecting young bulls on pedigree that are later 
progeny tested in artificial insemination is the primary 
selection decision for genetic improvement of economically 
important traits in dairy cattle. It has been recommended 
by many studies to select young bulls on their pedigree 
followed by progeny testing. Selecting young bulls on their 
pedigree usually depends on a combination of their sires', 
dams', and maternal grandsires' transmitting ability 
estimates. More accurate selection on pedigree enables 
faster progress and/or less cost if fewer bulls have to be 
progeny tested. Pedigree selection can never be as accurate 
as a well conducted progeny test with adequate numbers of 
progenies; however, a small increase in accuracy can result 
in large genetic gains to studs and thus producers. One way 
to increase the accuracy of selection is through adjusting 
production records for effects that have little or no 
additive genetic variation. 
Most, if not all, studies have considered days open, or 
some measure of reproduction, for only current lactation 
effect on production. The same is true for the effect of 
days dry on just the following lactation. Adjusting 
production records for past reproductive performance for 
more than just the days open in current lactation or 
2 
preceding days dry is a new approach that eliminates 
environmental influences which limit the accuracy of 
selection and possibly offers substantial gain in both the 
choice of bulls' dams and improving sire and cow evaluation 
in general. 
The objectives of the present work were to determine 
whether adjustment of progenies reproductive performance 
will improve prediction of sires transmitting abilities and 
to determine whether adjustment of pedigree information for 
reproductive history will improve prediction of young bulls' 
transmitting abilities. 
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REVIEW OF LITERATURE 
Days Open 
The antagonistic relationship between number of days 
open (days from calving to conception) and cumulative milk 
production is obvious, but the cause and effect relationship 
is still unclear. Several studies indicated that higher 305 
day milk yield was the cause of more days open (Suchanek and 
Drovacek, 1960; Morrow et al., 1966; Spike and Meadows, 
1973; Spalding et al., 1975). While other studies indicated 
that more days open was a cause of higher 305 days milk 
yield (Carmen, 1955; Smith and Legates, 1962; Norman and 
Thoele, 1967; Wilton et al., 1967; Ripley et al., 1970; 
Schaeffer and Henderson, 1972; Olds et al., 1979; Bar-Anan 
and Soller, 1979; Oltenacu et al., 1980). The former is 
probably more nearly correct. 
Many studies reported low phenotypic correlations 
between number of days open and milk yield. Smith and 
Legates (1962) found the the intra herd-year-season 
phenotypic correlations between 90-day production and days 
open were not significant and small (0.05 to 0.08). Everett 
et al. (1966) found that the phenotypic correlations between 
yield and fertility were almost zero. Miller et al. (1967) 
and Louca and Legates (1968) found that the phenotypic 
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correlations between days open and 305-day milk yield in the 
same lactation were around 0.2. Berger et al. (1981) found 
a small phenotypic correlation of 0.04 between 60-day milk 
and number of days to first breeding. Hansen et al. (1983b) 
reported that the phenotypic correlations between milk yield 
and fertility in first, second, and third parities were very 
small. On the other hand, many studies reported high 
genetic correlations between number of days open and milk 
production. Everett et al. (1966) and Krageland et al. 
(1979) reported a positive genetic correlation between days 
open and milk yield. Berger et al. (1981) found that the 
genetic correlations between 305-day milk yield and days 
open were 0.62, 0.15, 0.18 in first, second, and third 
parities, respectively and, they were 0.34, 0.31, and 0.2 by 
Hansen et al. (1983b). These studies indicate that there is 
an antagonistic genetic relationship between number of days 
open and milk yield. 
Many studies indicate that there is a relationship 
between the level of production and the occurrence of the 
first estrus after calving and consequently number of days 
open. Smith and Legates (1962) pointed out that high 
producing cows may not be ready to conceive as early as low 
producing cows. Morrow et al. (1966) indicated that high 
producing cows have more silent estrus periods than low 
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producing cows. Marion and Gier (1968), using cows from 
three levels of production, found that the average days to 
first estrus were 28.4, 33.1 and 36.9 days in the low, 
medium, and high production groups. Whitmore et al. (1972) 
analyzed 393 calving intervals from 168 Holstein cows in two 
groups, high and low genetic groups. They found that high 
producing cows came into first estrus later than low 
producing cows. Berger et al. (1981) identified two general 
breeding management programs in 72,187 records from 201 
California dairy herds. They found that high producing cows 
were bred later and took longer to conceive. 
Laben et al. (1982) pointed out that cows in high 
producing herds could have significantly shorter average 
open periods than cows in herds of much lower milk yield. 
They found that cows in high producing herds were bred a 
little earlier, but within these herds the cows that gave 
the most milk bred back later. They pointed out that good 
management can effectively overcome the small antagonistic 
relationship between milk yield and fertility by causing an 
effective reduction in average number of days open. 
Everett et al. (1966) found that the regressions of 
breeding efficiency (calving interval, days open, 
parturition to first breeding, first breeding to conception, 
and services per conception) on 120 day-yield were slightly 
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negative but, the differences were not significant. They 
concluded that high-producing cows had received a better 
environment (preferential treatment) for breeding efficiency 
than low-producing cows. In general, breeding time of high 
versus low producing cows is a management decision and could 
have a large impact on number of days open. 
Smith and Legates (1962) found that 305 day production 
was significantly affected by the number of days open during 
the lactation. They found that days open accounted for 6.5, 
4.3, and 4.2 percent of 305-day milk yield variations and 
for 6, 4, and 3.6 percent of 305-day fat yield variations in 
first, second or later, and all lactations, respectively. 
Wilton et al. (1967) found that days open accounted for 
3.5 to 4.5 percent of the intra-sire variation in milk 
production in first lactation for Canadian Holsteins. 
Ripley et al. (1970) found that number of days open 
accounted for 4.5, 5.8, and 5.4 percent of the variation in 
305-day milk yield and 4.8, 5, 5.3 percent of the variation 
in 305-day fat yield in first, second or later and all 
lactations, respectively. They also found that for each 
additional day open milk yield increased by 3.79 kg, 4.6 kg, 
and 5.05 kg and fat yield increased by 0.13 kg, 0.15 kg, and 
0.18 kg in first, second or later, and all lactations, 
respectively. They pointed out that days open should be 
considered in the evaluation of dairy production records. 
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Olds et al. (1979) stated that for every additional day 
open, annual milk production would be reduced by 4.5 kg 
during current lactations of first-calf heifers and by 8.6 
kg for cows in later lactations. 
Schaeffer and Henderson (1972), Funk (1983), Oltenacu 
et al. (1980), Thompson et al. (1982), Auran (1974), and 
Smith and Legates (1962) found that differences in first 
parity for cows open 40 days versus 160 days were 1080 kg, 
900 kg, 886 kg, 810 kg, 720 kg and 600 kg, respectively. 
Schaeffer and Henderson (1972), Bar-Anan and Soller 
(1979), Thompson et al. (1982), and Funk (1983) found that 
305-day milk yield has been affected by days open in the 
same lactation in a curvilinear way. Yields increased at a 
fast rate up to approximately 100 days open, then continue 
to increase for cows open more than 100 days, but at a 
decreasing rate. Few studies have examined the effect of 
days open in the previous lactation on the yield in the 
subsequent lactation. Bar-Anan and Soller (1979) found that 
milk yield in the following lactation increased linearly 
over the entire range of days open by about 100 kg for each 
additional month open in the previous lactation. 
In a new approach, Funk (1983) and Funk et al. (1987) 
fitted days open in previous lactation, days dry in previous 
lactation, and days open in current lactation simultaneously 
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to determine their joint effect on current lactation. They 
looked at these effects on a single lactation basis and 
cumulatively through three lactations. They found that 
yields in the following lactation increased nonlinearly over 
the range of previous days open. They observed a yield 
difference of about 478 kg between 20 to 200 days open in 
the same analysis of parities one, two, and three. They 
found also that previous days open and present days open 
significantly affected the lactation yield, and as previous 
and present days open increased lactation milk yield 
increased. They noticed that the present days open had a 
larger effect on milk yield than previous days open. 
Some studies (Olds et al., 1979 and Oltenacu et al., 
1960) found that the change in 305-day yield associated with 
number of days open was greater for older cows than for 
first-lactation heifers. Dams of bulls are usually chosen 
from old cows. Hansen et al. (1983a) found that 
repeatabilities of days open were 0.13 for parities one and 
two and 0.16 for parities two and three. They concluded 
that the possible effects of environmental differences 
become greater with age. 
Many studies indicated that the heritability for days 
open using paternal halfsib analyses was less than 10 
percent (Pou et al., 1953: 0.07; Carmen, 1955: 0.08; Smith 
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and Legates, 1962: 0,01, 0.05, and 0.09 for first, second, 
and later lactations, respectively; Everett et al., 1966: 
0.07; Schaeffer and Henderson, 1972: 0.02, 0.04, 0.0, and 
0.1 for first, second, third, and later lactations, 
respectively; Krageland et al., 1979: 0.04; Berger et al,, 
1981: 0,02, 0.03, and 0.05 for first, second, and third 
lactations, respectively; Hansen et al., 1983b: 0.03). In 
other words, there is very little additive genetic variance 
associated with days open. 
Days Dry 
The effect of days dry is exerted on subsequent 
lactation yield. Smith and Legates (1962) found a positive 
regression of days dry on yield, Schaeffer and Henderson 
(1972) found that dry periods of 50 to 59 days gave the 
highest average production in the subsequent lactation but 
shorter or longer dry periods significantly diminished milk 
production in the following lactation. 
Some studies indicated that there is a relationship 
between number of days open and subsequent dry periods. 
Louca and Legates (1968) found phenotypic correlations of 
0.38, 0.41, and 0.4 between days open and subsequent days 
dry for the first three parities. Bar-Anan and Soller 
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(1979) found that each additional day open increased days 
dry by about 0.11 day. Conversely, the relationship between 
days open and preceding days dry was very close to zero 
(Smith and Legates, 1962; Wilton et al., 1967; Louca and 
Legates, 1968; Schaeffer and Henderson, 1972). 
Dry periods are controlled in part by dairy producers. 
High producing cows are expected to have shorter dry periods 
than low producing cows. Hence, it is almost impossible to 
obtain unbiased heritability estimates for days dry. This 
could explain some of the contradictions in the literature 
about heritability estimates for days dry. Wilton et al. 
(1967) reported a pooled lactation heritability estimate of 
0.16. Schaeffer and Henderson (1972) found that 
heritability estimates of days dry were 0.15, 0.33, and 0.34 
for second, third, and later lactations. Punk (1983) 
reported a heritability estimate of 0.06 for days dry. He 
pointed out that his estimate was lower than most previous 
studies. 
Adjustment Factors 
Days open and days dry seem to be two of the factors 
contributing to decreased accuracy of selection for 
production. Therefore, adjustment of milk and fat records, 
especially for days open, has been suggested by many 
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researchers. Several sets of multiplicative adjustment 
factors for days open in current lactation appear in the 
literature (Smith and Legates, 1962; Ripley, 1970; Schaeffer 
and Henderson, 1972; Schaeffer et al., 1973; Thompson et 
al., 1982). 
Using an original approach. Funk (1983) and Funk et al. 
(1987) developed multiplicative adjustment factors for days 
open and days dry. They fitted previous days open, previous 
days dry, and present days open simultaneously and 
calculated three sets of factors to adjust milk yield for 
present days open, previous days open, and previous days 
dry. Another three sets were developed to adjust fat yield 
in the same way. These factors adjust for the previous 
reproductive history of cows up to three lactations. The 
factors were almost the same for three parities. 
Few studies have been done to examine the consequence 
of adjusting lactation records for days open in sire 
evaluation. The influence of using days dry adjusted 
records on sire evaluation has not been examined. Schaeffer 
and Henderson (1972) indicated that the influence of days 
open is almost entirely environmental and that adjusting 
production records for days open would not introduce genetic 
bias in sire evaluation. But, they pointed out that 
adjusting milk records for days dry could result in genetic 
bias. 
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Funk (1983) found that days dry were largely determined 
by environmental influences. He concluded that adjusting 
lactation records for days dry would not introduce genetic 
bias in sire evaluation. 
Schaeffer et al. (1973) studied the effect of adjusting 
lactation records for days open on the ranking of Holstein 
sires. They found adjusting milk records for days open 
affected sire ranking. The change in evaluation appeared 
random and many deviations were large. They observed that 
the average change in sire evaluations was near zero 
regardless of the number of daughters for a sire. The 
correlation of deviations between adjusted and unadjusted 
evaluations with the unadjusted evaluation was zero which 
indicated that evaluation changes were independent of a 
sire's genetic merit for milk production. 
Thompson et al. (1982) found that rank correlations 
among transmitting abilities for mature equivalent (MB) 
yield and yield adjusted for days open were 0.98 to 0.99. 
They found that 88 percent of sires changed less than 50 kg 
for conversion to yield adjusted for days open. They 
concluded that the conversion from ME to yield adjusted for 
days open for sire evaluation would result in large changes 
in evaluation for only a few sires. 
13 
Pedigree Prediction 
In a two thousand cow population under artificial 
insemination (AI) Robertson and Rendel (1950) found that the 
theoretical genetic gain was 43% from sires of bulls, 33% 
from dams of bulls, 18% from sires of cows and 6% from dams 
of cows. In other words 76% of the theoretical gain could 
be expected from matings which produce young sires to be 
progeny tested. Skjervold (1963) found that the theoretical 
genetic gain from the same four sources was 46%, 24%, 24%, 
and 6% respectively for a 60,000 cows population under AI. 
Most of these kinds of studies of the genetic gain were made 
considering selection for only a single trait. In real life 
several traits are selected for which reduces the gain, 
however, these estimates indicated that the accuracy of 
pedigree selection was important and still relevant at the 
present time. 
Van Vleck and Carter (1972) explained a two-stage 
selection method for AI bulls which has been widely used in 
dairy sire selection. In the first stage, young bulls are 
purchased or matings are contracted based on their three-
point pedigree (sire, dam, and maternal grandsire) 
evaluations. In the second stage, the same young bulls are 
progeny tested in AI and the best group are returned to the 
active service when their daughters are evaluated. Pedigree 
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evaluation and selection of young sires to progeny test, the 
first stage, is probably the weakest point in dairy cattle 
improvement. Any increase in the accuracy of pedigree 
evaluation could result in faster progress and/or less cost. 
Van Vleck (1969) stated that selection by using a 
pedigree should be based on a sire's proof, dam's records, 
and the proof of the maternal grandsire (MGS). He found 
that this combination was the most effective one, but it was 
only 84% as efficient as a set of all relatives. However, 
the efficiency was lower when the proof of the MGS was 
omitted. He also found that the use of the bull's sire's 
proof alone was not much less efficient than the three-point 
pedigree index. Selection on the sire's side of the 
pedigree is nothing more than selecting for the highest-
ranking proven sire, hence any change in that rank would 
have a large impact on the accuracy of the young bull's or 
sire's index. But in general, missing some information on 
the dam's side of the pedigree does not seriously reduce the 
accuracy of the young sire's pedigree index, particularly if 
the MGS has an AI progeny test. 
Many studies were done to determine which combination 
of relatives best predicted young sires' transmitting 
abilities using multiple regression analysis to calculate 
partial regression weights for each combination and 
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comparing these weights with the theoretically expected 
regression coefficients. The squared multiple correlations 
2 (R s) obtained from the prediction models determine how much 
of the variation in the dependent variable can be explained 
by the prediction model. 
Van Vleck (1982) showed the theoretical weights for 
prediction of a son's genetic evaluation from genetic 
evaluations of his sire, dam, and MGS. He pointed out that 
when sire evaluation is from his daughters alone and cow 
evaluation is from her own records, the theoretical weights 
for sire and dam are equal and depend on number of daughters 
of the son and as the number of daughters becomes large the 
theoretical weights approach 0.5. Including the maternal 
grandsire in the dam's transmitting ability estimate changes 
the theoretical regression weight of son on dam from 0.5 to 
0.37 and the theoretical weight for the MGS is zero. 
Butcher and Legates (1976) used pedigree information on 
340 sons which entered AI as young bulls to study the use of 
the three-points pedigree information (sire, dam, MGS) to 
predict a son's actual transmitting ability. All proofs for 
sons, sires, and MGSs were calculated using only first 
lactations. They found correlations of 0.47 between son and 
sire, 0.24 between son and MGS and 0.21, 0.16, 0.16, 0.08, 
and 0.08 between son and dam's first five lactations. 
16 
respectively. They concluded that the correlations of son 
with sire, MGS, and dam's first lactation were close to 
expected, but the correlations with dam's second or later 
lactations were less than expected. 
Freeman (1960) found that the genetic correlations 
between first and second lactations were 0.68 for milk yield 
and 0.8 for fat yield. But, the genetic correlations 
between first and third lactations were 0.4 for milk and fat 
yields. He pointed out that different sets of genes 
influence milk and fat yield in different lactations. 
Vinson and Freeman (1972) found that the regression 
coefficient estimates of young bulls progeny tests on their 
sires, dams, and midparents (sire + dam) were 0.4, 0.43, and 
0.43 for milk yield and 0.41, 0.39, and .34 for fat yield. 
Murphy et al. (1982) calculated multiple regression 
coefficients on genetic evaluations of about 170 bulls for 
sire, dam, and MGS evaluations. They found that the partial 
regression coefficients were 0.45, 0.12, 0.07 for the sire, 
the dam, and MGS, respectively, using all lactations. When 
only cow's first lactation records and her herdmates were 
used, the partial regression coefficient was 0.33. When 
MGS's proof and only dam's first record were used, the 
partial regression coefficient for MGS was 0.02. They 
concluded that preferential treatment of bull dams could 
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result a bias in prediction of a son's pedigree index when 
all lactations for dam are used to estimate her transmitting 
ability. 
Jeon (1986) found that the regression coefficients for 
dam's estimated transmitting ability based on all lactations 
were very small and close to zero. He concluded that the 
evaluation for dams based on later lactations were not as 
predictive of bull's predicted differences as expected. 
Conclusion of Review of Literature 
Genetic antagonism of yield and days open has been 
detected by many studies. However, most studies have 
obtained heritability less than 0.1 for days open and days 
dry. In other words, the additive genetic variance of days 
open and days dry is very little. 
Environmental influences which limit the accuracy of 
selection need to be eliminated. Previous days open, 
previous days dry, and present days open are largely 
environmental effects. Adjusting production records for 
these factors would remove their environmental effects. 
Improving the accuracy of selection on pedigree by 
adjusting production data for past reproductive performance 
would have large impact on the genetic progress. 
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MATERIAL AND METHODS 
Description and Audit of Data 
3,341,739 multiple and single lactation records from 
1963 through 1984 were provided by the U.S. Department of 
Agriculture - Animal Improvement Programs Laboratory (USDA-
AIPL). The data included progenies of 486 Holstein young 
bulls with their first progeny test and their herdmates, 
progenies of 81 sires of the young bulls and their 
herdmates, and progenies of 118 maternal grandsires of the 
young bulls, including 445 dams of the young bulls, and 
their herdmates. The young bulls were born through the 
years 1972 to 1979. 
These data were collected throughout the United States. 
Hence, choosing seasons of freshening of a region would not 
be valid in other regions. The average yield per month was 
calculated using the whole data. There were slight 
differences among averages of production in November to 
April and the averages of production in May to October. 
Therefore, two seasons of freshening were defined, November 
to April and May to October for all models. 
The progressive audit of records based on first 
lactations is outlined in Table 1. All records for cows 
whose sires had invalid identification numbers or breed of 
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sire or dam not Holstein were discarded. Records were 
discarded if first parity was before 19 months or after 36 
months of age. Multiple parity cows were required to have 
at least 10 months but not more than 20 months difference 
between first and second parities and the same difference 
between second and third parities. 
TABLE 1. Audit of records based on first lactations 
Records 
Remaining Lost Reason 
3,341,739 mm Received from the USDA 
3,270,912 70,827 Unidentified sire ID 
2,792,530 478,382 Breed of dam not Holstein 
2,788,791 3,739 First parity before 19 months 
2,347,864 440,927 First parity after 36 months 
1,951,814 396,050 Less than 180 days in milk 
1,841,649 110,165 Less than 20 days open 
1,783,174 58,475 More than 305 days open 
1,783,168 6 More than 40,000 pounds ME milk 
1,783,145 23 More than 1,400 pounds ME fat 
All records were verified for number of days open 
between 20 to 305 days in each of the first three lactations 
by subtracting average gestation length, 280 days, from 
calving interval. 
For each lactation up to three lactations, the 
following limits were established for acceptance of the 
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production information. Number of days in milk were not 
less than 180 days. Mature equivalent milk yield was not 
less than 3,000 pounds and not more than 40,000 pounds. 
Mature equivalent fat yield was not less than 110 pounds and 
not more than 1,400 pounds. 
If the first lactation was not valid all records of the 
cow were discarded. This left 1,783,145 cows, as indicated 
in Table 1, with valid first lactations. There were 
1,317,722 cows that had valid second lactations and 708,930 
cows that had valid third lactations. 
At this point the data were split into two data sets. 
The first data set, DATA I, contained first lactation 
records of the daughters of the young bulls and their 
herdmates. The second data set, DATA II, contained multiple 
lactation records, up to three lactations, of the progenies 
of the sires and maternal grandsires of the young bulls and 
their herdmates including the dams of the young bulls. 
First data set (DATA I) 
The choice of these data was to obtain first proofs of 
the young bulls using only first lactation information on 
their first crop daughters and their herdmates. 
There were 486 young bulls that had 34,815 daughters 
distributed as shown in Table 2. The two bulls that had 
less than 20 daughters each were discarded because of small 
numbers of daughters. 
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TABLE 2. Distribution of daughters of the young bulls 
according to the number of daughters per bull 
Number of Daughters 
Per Bull 
Number of Bulls Total number of 
Daughters 
< 20 2 30 
a 20 to a 100 439 22,019 
> 100 45 12,766 
Total 486 34,815 
The usual way for completing the second stage of two 
stage selection is to bring a young bull into service for 
mating with a limited number of cows taken at random from 
the population and based on his daughters' evaluation, 
return the sire to service or cull him. In this case, each 
young bull would be expected to have a small number of 
daughters, which is usually less than 80 to 100 daughters. 
If a young bull had more than this number of daughters it 
could be due to either the bull having had his second crop 
daughters or due to the fact that he had been used heavily 
because of some known knowledge about his supposed merit. 
To avoid second crop daughters or a bull with large number 
of daughters, the decision was made to use the first 100 
daughters, according to cows birth date, of the 45 young 
bulls that had more than 100 daughters each and discard the 
number of daughters above 100. This left 484 young bulls 
with 26,519 daughters. 
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There were 183,314 cows that were herdmates of 
daughters of the young bulls. These cows were daughters of 
11,791 sires. To reduce the number of sires of herdmates 
without losing a large number of herd-year-seasons 
comparisons, it was decided to discard any sire of herdmates 
that had less than 100 daughters as herdmates across all 
herds. This left 291 sires of herdmates with 119,013 
daughters. 
There were 484 young bulls with 26,516 daughters and 
291 sires of herdmates with 119,013 daughters. But, when 
only one bull or sire has daughters in a herd-year-season 
those records would disappear in the process of absorbing 
herd-year-seasons. Hence, 1,522 records were discarded 
without losing any of the young bulls or any of the sires of 
herdmates. 
Finally, the first data set (DATA I) consisted of 484 
young bulls with 24,997 daughters and 291 sires of herdmates 
with 119,013 daughters. In other words, there were 144,010 
first lactation records representing 775 young bulls and 
sires of herdmates dispersed in 16,015 herd-year-seasons. 
Second data set (DATA II) 
The purpose of choosing these data was to obtain 
transmitting ability estimates of sires, dams, and maternal 
grandsires of the young bulls using multiple lactation 
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records. In these data, there were daughters of 81 sires, 
118 maternal grandsires, including records of 445 dams, of 
484 young bulls. After the initial audit of the original 
data. Table 1, progenies of 14 sires and 33 maternal 
grandsires, including 164 dams, of the young bulls were 
lost. This left 146,727 cows with 329,256 lactations, 
daughters of 67 sires, 85 maternal grandsires, including 281 
dams, of 308 young bulls. There were 28 identification 
numbers which appeared in both lists of sires and maternal 
grandsires. Hence, combining the two lists gave 124 unique 
identification numbers representing the sires and maternal 
grandsires. 
There were 251,111 herdmates cows representing 3,703 
sires. To reduce the number of sires of herdmates without 
losing a large number of herd-year-seasons comparisons, it 
was decided to keep the sires of herdmates that have 100 
daughters or more and delete the others. This left 182,256 
cows, with 398,127 lactations, daughters of 398 sires of 
herdmates. 
At the end, there were 146,727 cows with 329,256 
lactations that were daughters of 124 sires and maternal 
grandsires,including 281 dams, of the young bulls and 
182,256 herdmates cows with 182,256 lactations that were 
progenies of 398 sires. In other words, there were 727,383 
lactations representing 328,983 cows progenies of 522 sires. 
24 
These lactations were distributed over 18,530 herds or 
130,956 herd-year-seasons. Because this part of the data 
were multiple lactation records and any herd-year-season 
having progenies of only one sire would disappear in the 
process of absorbing herd-year-seasons, it was important to 
check that each herd-year-season had progenies of at least 
two sires, each sire had at least two daughters, and each 
cow had her first lactation. These criteria resulted in the 
loss of 48,873 lactations representing 13,481 cows without 
losing any sires or any of the 281 dams of 308 young bulls. 
Finally, the second data set, DATA II, consisted of 
139,335 cows with 302,645 lactations, progenies of 124 sires 
and maternal grandsires, and 176,167 herdmates cows with 
375,865 lactations, progenies of 398 sires. In other words, 
there were 678,510 lactations belonging to 315,502 cows that 
were daughters of 522 sires, maternal grandsires, and sires 
of herdmates and distributed over 97,804 herd-year-seasons. 
Adjustment Factors 
Table 3 shows the multiplicative adjustment factors 
that were used to adjust first lactation mature equivalent 
milk and fat records, DATA I, for present days open. These 
factors were developed by Funk (1983), using different data 
than the data that used in the present study. Table 4 
illustrates how these factors have been used and their 
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effect on a 20,000 pounds mature equivalent milk and 650 
pounds mature equivalent fat record with different numbers 
of days open. The factors in Table 3 were standardized to 
100-109 days open. As Table 4 shows, cow O had 100 days 
open and the adjustment did not change her record. If a cow 
had less than 100 days open, she would get credit and her 
adjusted record would be higher than the unadjusted one, as 
was the case for cows A, B, and C. If another cow had more 
than 100 days open, she would lose credit and her adjusted 
record would be lower than the unadjusted one, as was the 
case for cows E, F, G, and H. 
TABLE 3. Present days open multiplicative adjustment 
factors for milk and fat of first lactation (Funk, 
1983) 
Days Open Milk Fat Days Open Milk Fat 
Interval Interval 
20 - 29 1.16 1.16 170 _ 179 .98 .98 
30 - 39 1.13 1.12 180 - 189 .97 .98 
40 - 49 1.10 1.09 190 199 .97 .98 
50 - 59 1.07 1.07 200 - 209 .97 .98 
60 - 69 1.05 1.05 210 - 219 .97 .97 
70 - 79 1.03 1.03 220 - 229 .96 .97 
80 - 89 1.02 1.02 230 - 239 .96 .97 
90 - 99 1.01 1.01 240 - 249 .96 .97 
100 - 109 1.00 1.00 250 - 259 .95 .96 
110 - 119 1.00 1.00 260 - 269 .95 .96 
120 - 129 .99 .99 270 - 279 .95 .96 
130 - 139 .99 .99 280 - 289 .95 .96 
140 - 149 .99 .99 290 - 299 .94 .95 
150 - 159 .98 .99 300 - 305 .94 .95 
160 - 169 .98 .98 
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TABLE 4. Effect of using the multiplicative adjustment 
factors on a 20,000 pounds ME-milk and 650 pounds 
ME-fat record 
Cow Present Adjust. Factor Adjusted Adjusted 
Days Open Milk Fat 
Milk Fat 
A 25 1.16 1.16 23,200 754 
B 45 1.10 1.09 22,000 709 
C 65 1.05 1.05 21,000 683 
D 100 1.00 1.00 20,000 650 
E 140 .99 .99 19,800 644 
F 200 .97 .98 19,400 637 
G 250 .95 .96 19,000 624 
H 300 .94 .95 18,800 618 
Table 5 shows the multiplicative adjustment factors 
that were used to adjust multiple lactation mature 
equivalent milk and fat records, DATA II, for present days 
open and previous days open. Table 6 shows the 
multiplicative adjustment factors that were used to adjust 
multiple lactation mature equivalent milk and fat records, 
DATA II, for previous days dry. These factors were 
developed by Funk et al. (1987), using different data than 
the data that used in the present study. First lactations 
were adjusted for the number of days open in the current 
lactations, present days open. Second lactations were 
adjusted for present days open, number of days open in the 
first lactations (previous days open), and number of days 
dry in the first lactations (previous days dry). Third 
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lactations were adjusted for present days open, number of 
days open in the second lactations (previous days open), and 
number of days dry in the second lactations (previous days 
dry). 
Table 7 illustrates how the factors, that are shown in 
Table 5 and Table 6, have been used and their effect on a 
20,000 pounds mature equivalent milk record. The factors in 
Table 5 were standardized to 100-109 days open, and the 
factors in Table 6 were standardized to 60-69 days dry. If 
a cow had less than 100 days open, she would get credit and 
if she had more than 100 days open, she would lose credit. 
In general, the adjustment factors for days dry are all 
higher than one. However, the longer dry period a cow has, 
the less credit she gets. As Table 7 shows, cow A had 100 
present days open, 100 previous days open, and 60 previous 
days dry and the adjustment did not change her record. The 
other examples in Table 7 demonstrate the simultaneous 
effects of using the adjustment factors. 
First Lactation Data Analyses (DATA I) 
Two mixed models were considered to obtain transmitting 
ability estimates of the young bulls for milk, fat, adjusted 
milk, and adjusted fat for present days open using data I. 
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TABLE 5. Present days open and previous days open 
multiplicative adjustment factors for milk and fat 
(Funk et al., 1987) 
Days Open Present Days Open Previous Days Open 
Interval 
Milk Fat Milk Fat 
20 • - 29 1.15 1.15 1.04 1.04 
30 • - 39 1.11 1.11 1.03 1.03 
40 • - 49 1.09 1.09 1.03 1.03 
50 • - 59 1.06 1.06 1.02 1.02 
60 • - 69 1.05 1.04 1.02 1.02 
70 • - 79 1.03 1.03 1.01 1.01 
80 • - 89 1.02 1.02 1.01 1.01 
90 • - 99 1.01 1.01 1.00 1.00 
100 • - 109 1.00 1.00 1.00 1.00 
110 • - 119 .99 1.00 1.00 1.00 
120 -- 129 .99 .99 .99 .99 
130 -- 139 .99 .99 .99 .99 
140 • - 149 .98 .99 .99 .99 
150 -- 159 .98 .98 .98 .98 
160 -• 169 .98 .98 .98 .98 
170 -• 179 .97 .98 .98 .98 
180 -• 189 .97 .98 .97 .97 
190 -• 199 .97 .97 .97 .97 
200 -• 209 .97 .97 .97 .97 
210 -• 219 .96 .97 .97 .97 
220 -• 229 .96 .97 .96 .96 
230 -• 239 .96 .96 .96 .96 
240 -• 249 .95 .96 .96 .96 
250 -• 259 .95 .96 .96 .96 
260 -• 269 .95 .96 .96 .95 
270 -• 279 .94 .95 .95 .95 
280 -- 289 .94 .95 .95 .95 
290 -• 299 .94 .95 .95 .95 
300 -• 305 .94 .94 .95 .95 
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TABLE 6. Previous days dry multiplicative adjustment 
factors for milk and fat (Funk et al., 1987) 
Days Dry 
Interval 
Milk Fat Days Dry 
Interval 
Milk Fat 
0 - 9 1.27 1.23 100 - 109 1.02 1.02 
10 - 19 1.18 1.15 110 - 119 1.02 1.02 
20 - 29 1.11 1.09 120 - 129 1.02 1.02 
30 - 39 1.06 1.05 130 - 139 1.02 1.02 
40 - 49 1.02 1.02 140 - 149 1.02 1.02 
50 - 59 1.01 1.01 150 - 159 1.03 1.02 
60 - 69 1.00 1.00 160 - 169 1.03 1.02 
70 - 79 1.00 1.01 170 - 179 1.03 1.02 
80 - 89 1.01 1.01 à 180 1.03 1.02 
90 - 99 1.02 1.02 
TABLE 7. Effect of using the multiplicative factors on a 
20,000 pounds mature equivalent milk record 
Cow Pre- Ad- Pre- Ad- Pre- Ad- Adjusted 
vious just- vious just- sent just- Record 
Days ment Days ment Days ment 
Open Factor Dry Factor Open Factor 
A 100 1.00 60 1.00 100 1.00 20,000 
B 85 1.01 70 1.00 85 1.02 20,604 
C 125 .99 90 1.02 105 1.00 20,196 
D 50 1.02 30 1.06 50 1.06 22,921 
E 300 .95 180 1.03 300 .94 18,396 
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Model 1 
In this model the young bulls were considered random 
and the sires of herdmates were considered fixed to make 
comparisons among young bulls. The mathematical models 
were: 
Yijk - M + hi + Sj + eijk [1] 
if the cow was a herdmate; 
Yilmn = M + hi + gi + Sim + ^ilmn f2] 
if the cow was a daughter of a young bull; 
where: 
yijk represents ME milk, ME milk adjusted for 
present days open, ME fat, or ME fat adjusted 
for present days open of the k^^ daughter of 
the j^^ sire of herdmates in the i^^ herd-
year-season; 
yilmn represents ME milk, ME milk adjusted for 
present days open, ME fat, or ME fat adjusted 
for present days open of the n^^ daughter of 
the m^^ young bull from the 1^^ group in the 
i^^ herd-year-season ; 
M represents the underlying population mean; 
hi represents the fixed effect of the i^^ 
herd-year-season; 
Sj represents the fixed effect of the j^^ 
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sire of herdmates; 
®ijk represents the random residual component 
for the daughter of the sire 
of herdmates in the i^^ herd-year-season; 
gi represents the fixed effect of the 1^^ 
group of young bulls; 
si^ represents the random effect of the 
young bull which belongs to the 1^^ group; 
®ilmn represents the random residual component 
for the n^^ daughter of the m^^ young 
bull of the 1^^ group in the i^^ herd-
year-season. 
To account for genetic trend, four genetic groups were 
defined according to the year of birth of the young bulls as 
shown in Table 8. There were no groups assigned to the 
sires of herdmates because those sires were considered 
fixed. 
The mathematical models [1] and [2] can be written in 
matrix notation as: 
yi = Xb + ZiSi + ei [3] 
y2 = Xb + Z2Qg + Z2S2 +62 [4] 
where: 
yi denotes a vector of observations of ME milk, 
ME milk adjusted for present days open, ME 
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TABLE 8. Distribution of the young bulls in Data I 
according to their birth year 
Birth Group Number of Number of 
Year Bulls Progenies 
72 1 1 77 
75 1 147 7,642 
76 2 161 7,852 
77 3 139 7,177 
78 4 35 2,158 
79 4 1 91 
fat, or ME fat adjusted for present days 
open of the herdmates of the young bulls' 
progenies; 
Y2 denotes a vector of observations of ME milk, 
ME milk adjusted for present days open, ME 
fat, or ME fat adjusted for present days 
open of the progenies of the young bulls; 
b,g, and s^ denote unknown vectors of herd-year-
seasons, groups, and sires of herdmates 
fixed effects, respectively; 
S2 denotes an unknown vector of young bulls 
random effects; 
X,Zi,and Z2 denote known incidence matrices for fixed 
and random effects; 
Q denotes a known incidence matrix that 
classifies the young bulls into their groups; 
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and 62 denote nonobservable random vectors of 
errors; 
where: 
B(yi) » Xb + Z^Si, E(y2) • Xb + Z2Qg, 
Efsg) = 0, E(ei) = 0, E(e2) = 0, 
yi 
a 
72 
S2 
ei s 
®2 
l i a i  
Z&Z2*s + l2*e 
1/k 0 0 
0 10 
0 0 1 
with k 
Equations [3] and [4] can be combined and rewritten as 
y = Xb + Z^si + Z2Qg + Z2S2 + e [5] 
Therefore, S, g,  and §2 i^ay be computed from the 
mixed model equations : 
X'X X'Z^Q X'Zi X'Z2 6 x'y 
Q'Z^X Q'Z^Z2Q 0 Q'ZiZ2 # Q'z^y 
ZiX 0 ZiZi 0 h  Ziy 
Z^X ZSZ2Q 0 Z^Z2 + Ik h  z^y 
[ 6 ]  
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The mixed model equations [6] with 6 absorbed can be 
rewritten as follows : 
Q'Z^M2Z2Q 0 Q'Z^M2Z2 Q'Z^M2y 
0 2^14,2^2. Zj^MiZ2 h ziM^y 
Z^M2Q Z^M^Zi Z^M2Z2 + Ik h z^M2y 
where ; 
Ml = - X(X'X)"^X', and 
M2 = I - X(X'X)~^X' 
Equations [7] were solved iteratively. Berger et al. 
(1988), after imposing constraints to remove the dependency 
between groups and herd-year-seasons and between fixed sires 
and herd-year-seasons. The predictors of the young bulls' 
transmitting abilities (BLUP) were obtained as: + ®2mn* 
if 
The entire vector of the young bulls' proofs, say u , was: 
u* = + §2 (Henderson, 1973; Quass and Pollak, 1981). 
Using sires and maternal grandsires only to compute the 
relationship inverse matrix for the young bulls would give 
an identity matrix since the young bulls did not have any 
sons in the data (Henderson, 1975b). Therefore, the 
relationship inverse matrix (A~^) was not used with model I. 
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Model II 
In this model young bulls and sires of herdmates were 
considered random. The mathematical model was : 
Yiklm " M + hi + gjj + sjçi + eitim [8] 
where : 
yiklm represents ME milk, ME milk adjusted for 
present days open, ME fat, or ME fat adjusted 
for present days open of the m^^ daughter 
f* h 
of the 1 young bull or sire of herdmates of 
the k^^ group in the i^^ herd-year-season; 
M represents the underlying population mean; 
hi represents the fixed effect of the i*^^ 
herd-year-season; 
gjj represents the fixed effect of the k^^ group 
of young bulls or sires of herdmates; 
sjji is the random effect of the 1^^ young bull 
or sire of herdmates which belongs to the 
k^^ group; 
®iklm represents the random residual component 
for the m^^ daughter of 1^^ young bull or 
sire of herdmates of the k^^ group in the i^^ 
herd-year-season. 
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To account for genetic trend and to be consistent with 
model I, five genetic groups were defined. The young bulls 
were assigned to the same four groups that are shown in 
Table 8. All sires of herdmates were assigned to a fifth 
group. 
The mathematical model [8] can be written in matrix 
notation as (Quass and Pollak, 1981) : 
y a Xb + ZQg + Zs + e [9] 
where; 
y denotes a vector of observations of ME milk, 
ME milk adjusted for present days open, ME 
fat, or ME fat adjusted for present days open; 
b and g denote unknown vectors of herd-year-season, 
and groups fixed effects, respectively; 
s denotes an unknown vector of young bulls and 
sires of herdmates random effect; 
X and Z denote known incidence matrices for fixed 
and random effects; 
Q denotes a known incidence matrix that 
classifies the young bulls and the sires of 
herdmates into their groups; 
e denotes a nonobservable random vector of 
errors; 
where: 
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E(y) = Xb + ZQg, E(s) = 0, E(e) = 0, and 
s A/k 0 
V a 
e 0 1 
with k *e/*s 
where "A" is the relationship matrix, the numerator of 
Wright's (1922) coefficient of relationship. 
Therefore, B, §, and § may be computed from the 
following mixed model equations : 
X'X X'ZQ 
Q'Z'X Q'Z'ZQ 
Z'X Z'ZQ 
X'Z 
Q'Z'Z 
Z'Z + A"^k 
B X'y 
# a Q'Z'y [10] 
s Z'y 
The mixed model equations [10] with Ê absorbed can be 
rewritten as follows : 
Q'Z'MZQ Q'Z'MZ 9 Q'Z'My 
Z'MZQ Z'MZ + A"^k 
a 
Z'My 
[11] 
where: 
M = I - X(X'X)"^X' 
Sires and maternal grandsires of the young bulls and 
the sires of herdmates were used to obtain the elements of 
the relationship inverse matrix (A~^) using Henderson's 
method (1975a, 1975b). 
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Equations [11] were solved itérâtively, Berger et al. 
(1988), after imposing a constraint to break the dependency 
between groups and herd-year-seasons. The predictors of the 
young bulls and the sires of herdmates transmitting 
abilities were obtained as: ^kl* The entire vector of 
^ A 
the young bulls' proofs (BLUP), say u , was: u = B 
(Henderson, 1973; Quass and Pollak, 1981). 
For both models, model I and model II, heritability of 
0.25 was used to calculate the k value as: 
k = a%/ol = (4 - h2)/h2 = 15 
Variance components 
The method of restricted maximum likelihood (REML) was 
2 2 
used to estimate and and therefore the heritabilities 
for milk, milk adjusted for present days open, fat, and fat 
adjusted for present days open, using data I. VanRaden 
(1986) developed a program to obtain the REML estimators to 
2 2 
estimate and or@. Estimates from his program using the 
mixed model equations [10], with the relationship inverse 
matrix A~^ = I, were as follows for each round of iteration: 
a| = â's/[q - trace(Z'MZ + Ik)"^k] [12] 
= (y'My - y'MZê)/[n - rank(X)] [13] 
h^ = ^al/{a\ + 3|) [14] 
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where: 
s denotes the BLUP solutions for sires; 
q is the total number of sires; 
n is the total number of records; 
2 2 k is the prior, i.e., the ratio (Tg/a|; 
Z, M, y, and X are as defined before. 
Multiple Lactation Data Analyses (DATA II) 
The purpose of these analyses was to obtain the 
transmitting ability estimates of the sires, dams, and 
maternal grandsires of the young bulls for milk and fat with 
and without adjusting the data for present days open, 
previous days open, and previous days dry. 
Model III 
The mathematical model was F 
yijklmn " j + gt + + ®ijklmn [15] 
where : 
yijklmn represents ME milk, ME milk adjusted, ME fat, 
or ME fat adjusted yield of the n^^ lactation 
of the m^^ daughter of the 1^^ sire from the 
k^^ group in the ij^^ herd-year-season; 
The adjustment was for present days open, 
previous days open and previous days dry; 
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M represents the underlying population mean; 
hjj represents the fixed effect of the year-
season in the i^^ herd; 
g^ represents the fixed effect of the sire 
group; 
sjji represents the random effect of the 1^^ sire 
which belongs to the group; 
Cikim represents the random effect of m^^ daughter 
of the 1^^ sire of the k^^ group within 
the i^^ herd; 
®ijklmn represents the random residual component for 
the lactation of the daughter of the 
1^^ sire of the k^^ group in the ij^h herd-
year-season. 
To account for genetic trend, ten genetic groups were 
defined according to the year of birth of the sires as shown 
in Table 9. 
The mathematical model [15] can be written in matrix 
notation as 
y = Xb + ZQg + Zs + Wc + e [16] 
where: 
y denotes a vector of observations of ME milk, 
ME milk adjusted, ME fat, or ME fat adjusted; 
b and g denote unknown vectors of herd-year-season. 
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TABLE 9. Distribution of the sires in Data II according to 
their birth year 
Birth 
Year 
Group Number of 
Sires 
Number of 
Progenies 
Number of 
Lactations 
64 1 146 69,236 149,979 
65 2 37 36,055 78,967 
66 3 61 34,900 75,439 
67 4 51 55,468 119,328 
68 5 61 43,385 92,704 
69 6 62 44,521 94,386 
70 7 61 21,970 46,871 
71 8 16 4,229 8,817 
72 9 13 2,558 5,364 
73 10 8 1,981 4,167 
74 10 6 1,199 2,488 
and groups fixed effects, respectively; 
s and c denote unknown vectors of sire and cow 
random effects, respectively; 
X, W and Z denote known incidence matrices for fixed 
and random effects; 
Q denotes a known incidence matrix that 
classifies the sires into their groups; 
e denotes a nonobservable random vector of 
errors; 
where: 
E(y) = Xb + ZQg, E(s) = 0, E(c) = 0, E(e) = 0, and 
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s A/kg 0 0 
V c m 0 1/kc 0 
" l  
e 0 0 1 
with kg = , and kg = a\/a\ 
where "A" is the relationship matrix, the numerator of 
Wright's (1922) coefficient of relationship. 
Therefore, 6, â, and 6 may be computed from the 
following mixed model equations : 
X'X X'ZQ X'Z X'W V X'y 
Q'Z'X Q'Z'ZQ Q'Z'Z Q'ZW # Q'Z'y 
Z'X Z'ZQ Z'Z + A"^kg Z'W g Z'y 
W'X W'ZQ W'Z WW + I kg c W'y 
Meyer (1987) developed a program which has been adapted 
to solve equations in [17] and to obtain the REML estimators 
2 2 2 
of (7g, O q and O q, sires and cows transmitting ability 
estimates, heritability and repeatability estimates. 
Equations in [17] after absorbing the cow effect, on a 
herd by herd basis, into herd-year-seasons, groups, and 
sires can be rewritten as : 
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X'BX 
Q'ZBX 
Z'BX 
X'BZQ X'BZ 
Q'Z'BZQ Q'Z'BZ 
Z'BZQ Z'BZ + A"^k 
6 X'By 
a Q'ZBy [18] 
g Z'By 
where : 
B = I - W(W'W + Ikc)"^W' 
with (WW + Ikç) a diagonal matrix. 
Z'BZ is a diagonal matrix and X'BX is a block diagonal 
matrix where each block is of order equal to the number of 
year-seasons within a herd. 
Equations in [18] after absorbing the herd-year-seasons 
effects into groups and sires can be rewritten as : 
Q'Z'MZQ Q'ZMZ § Q'ZMy 
Z'MZQ Z'MZ + A'^kg Z'My 
[19] 
where : 
M = B - BX(X'BX)"X'B' 
M is a block diagonal matrix and each block is of the form: 
Mh = Bh - BhXh(XABhXh)-BhXh 
Equations in [19] after absorbing groups into sires can 
be rewritten as : 
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(Z'FZ + A'^ks)i = Z'Fy [20] 
where : 
F » M - MQZ(Q'Z'MZQ)"Z'Q' 
Hence, a direct inverse of [20] of order equal to the 
number of sires was required to obtain sires solutions as: 
â = (Z'FZ + A"^ks)"^Z'Fy [21] 
Back solutions for groups were obtained as: 
g = (Q'Z'MZQ)"(Q'Z'My - Q'Z'MZê) [22] 
The transmitting ability estimates for sires were 
obtained as: tjc + ^kl* The entire vector of sires' proofs, 
say u , was; u = B 
Back solutions for herd-year-seasons and cows were 
obtained group by group as : 
For year-seasons within a herd : 
% - (XiBhXh)"(X(,Bhyh 
- XflBhQhM - X&BhZhS) [23] 
and for cows within a herd : 
@h - (WflWh + Ikcl'^IWAPh - W&KhBh 
- «fiQhZhS - WiZh®' [24] 
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Equations [23] and [24] were repeated for all herds to 
get the transmitting ability estimates of all cows, 
including dams of the young bulls. 
2 2 2 
The REML estimators for a^, Oq were obtained as 
presented in Meyer (1987), 
Heritability and repeatability were obtained as: 
h^ = 4ff|/(3| + *2 + o\) [25] 
r = + dl)/{al + *2 + $2) [26] 
Pedigree Prediction 
To determine the effect of adjusting the pedigree 
information for past reproductive history on improving the 
accuracy of pedigree prediction, the estimated transmitting 
ability of the young bulls obtained from model I and model 
II, data I, for milk and fat were regressed on their 
transmitting ability estimates from pedigree data, data II 
model III. Table 10 shows the abbreviations that have been 
used in the pedigree prediction analysis. 
There were 308 young bulls that had complete pedigree 
information and they were progenies of 62 sires, 281 dams 
and 72 maternal grandsires. Different prediction models 
were considered as follows: 
46 
TABLE 10. Abbreviations of predictors used in pedigree 
prediction 
Abbreviation Description 
ETA Estimated transmitting ability 
BM Young bull ETA for milk 
BF Young bull ETA for fat 
SM Sire ETA for milk 
SAM Sire ETA for adjusted milk 
SF Sire ETA for fat 
SAF Sire ETA for adjusted fat 
DM Dam ETA for milk 
DAM Dam ETA for adjusted milk 
DF Dam ETA for fat 
DAF Dam ETA for adjusted fat 
MGSM Maternal grandsire ETA for milk 
MGSAM Maternal grandsire ETA for adjusted milk 
MGSF Maternal grandsire ETA for fat 
MGSAF Maternal grandsire ETA for adjusted fat 
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Models with one independent variable 
(One point pedigree) : 
BMj = « + b^SMj 
BM^ = « + b]^SAMi 
BMj[ = <* + b^DMj 
BMj » « + b^DAM^ 
BMi = « + biMGSMi 
BMj = « + biMGSAMi 
Models with two independent variables 
(Two points pedigree) : 
BM^ = a + b^SMi + b^DMi 
BMj = « + b^SAMj + b2DM£ 
BMj = a + b^SMj + b2DAMj^ 
BMj^ = a + b^SAMj + b2DAM 
BMj = a + b^SMj + b^MGSM^ 
BMj s! a + bjSAMj + b2MGSM^ 
BMj = oc + b^SMi + b2MGSAM^ 
BMj = a + b^SAMj + b2MGSAM^ 
BMi = a + b^DMi + b^MGSMi 
BMi = a + bjDAMi + b2MGSM i 
BMi = oc + b^DMi + b2MGSAMi 
BMi = QC + b^DAMi + b2MGSAMi 
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Models with three independent variables 
(Three points pedigree) : 
BMj = oe + b]^SMj + + bgMGSMi 
BMj^ = a + bj^SAMj + b2DM^ + bgMGSM^ 
BMi = oe + b^SMj + b2DAMi + bgMGSMi 
BMj = « + bj^SMj + b^DM^ + bgMGSAM^ 
BMj = oc + b^SAMj^ + b20ÂMj^ + bgMGSMi 
BMi = oe + b^SAMi + b^DMi + b^MGSAM^ 
BM^ = oc + b]^SMj + b2DAM^ + bgMGSAMj^ 
BM^ = oe + b]^SAM£ + b2DAM^ + bgMGSAMi 
where : 
« ; is the intercept, 
b^, b2, and bg: are the partial regression coefficients. 
The same models were repeated for fat. 
The multiple regression fit by least squares using the 
Statistical Analysis of System (SAS, 1982) was used for all 
models. The calculated regression coefficients have been 
tested against the theoretically expected regression 
coefficients that are shown in Table 11, using test 
statistic (t-test). The number of progenies of the sires 
and the maternal grands ires were large enough to allow using 
these theoretical coefficients. All intercepts have been 
tested against zero (Hq = 0). 
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TABLE 11. Expected regression coefficients for the pedigree 
component in the prediction models with different 
combinations of pedigree (Van Vleck, 1982) 
Model Regression Coefficient 
Sire Dam MGS 
Sire .5 
DAM - .37 -
MGS - -
ID C
M
 
SIRE + DAM .5 .37 -
SIRE + MGS .5 - .25 
DAM + MGS - .37 0 
SIRE + DAM + MGS .5 .37 0 
2 
The squared multiple correlations (R ), the ratio of 
sum of squares due to the model to the total sum of squares, 
were obtained for all models and compared with each other to 
determine which pedigree combination gave the highest R and 
whether the adjustment for reproductive performance would 
improve prediction of young bulls' transmitting abilities. 
Summary of the Material and Methods 
DATA I : (First Lactations) consisted of 
24,997 cows, daughters of 484 young bulls, 
119,013 herdmates, daughters of 291 sires, 
both dispersed in 16,015 herd-year-seasons. 
These data were used with model I and 
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model II, with and without adjustment for 
present days open. 
DATA II: (Multiple Lactations) consisted of 315,502 
cows with 678,502 lactations, daughters of 
522 sires distributed as follows : 
139,335 cows with 302,645 lactations, 
daughters of 124 sires and maternal 
grandsires of the young bulls, 
176,167 herdmates cows with 375,865 
lactations, daughters of 398 sires, 
both distributed over 97,804 herd-year-
seasons . 
These data were used with model III 
with and without adjustment for present 
days open, previous days open, and 
previous days dry. 
Model I : included mean, herd-year-seasons, sires of 
herdmates, groups, young bulls within 
groups and residual effects. 
Sires of herdmates were considered fixed 
and the young bulls were considered random. 
No relationship considered. 
Model II : included mean, herd-year-seasons, groups 
sires of herdmates and young bulls within 
groups. 
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Sires of herdmates and the young bulls were 
considered random. 
Relationship inverse matrix was used. 
Model III: included mean, herd-year-seasons, groups, 
sires within groups cows nested within 
sires and residual effects. 
Sires and cows were considered random. 
Relationship inverse matrix was used. 
All young bulls' and sires' transmitting abilities 
(BLUP) were obtained by adding groups' solutions to young 
bulls' or sires' solutions. 
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RESULT AND DISCUSSION 
Young Bulls First Proofs 
Adjusting first lactation records for present days open 
slightly increased the average and variance of milk and fat 
yields from 18,266 ± 3,406 for milk to 18,476 ± 3,445 for 
adjusted milk and from 653 ± 122 for fat to 660 ± 124 for 
adjusted fat. 
Model I. 
This model included mean, herd-year-seasons, sires of 
herdmates, groups, and young bulls within groups. Sires of 
herdmates were considered fixed and the young bulls were 
considered random. 
Table 12 and Table 13 present the transmitting ability 
estimates with and without adjusting first lactation 
records, data I, for present days open of the highest and 
lowest ten bulls in the difference among adjusted and 
unadjusted estimates for milk and fat, respectively. The 
complete estimates for 484 young bulls are shown in Table 1 
in the Appendix. The maximum difference among adjusted and 
unadjusted estimates was 674 pounds for milk and 20.68 
pounds for fat. The greatest absolute difference was 399.97 
pounds for milk and 11.72 pounds for fat. Schaeffer et al. 
(1973) found that the greatest absolute difference was 571.5 
pounds for milk. 
TABLE 12. Transmitting ability estimates for milk of the 
highest and lowest ten young bulls in the 
difference between adjusted and unadjusted 
estimates (First Lactations, Data I, Model I) 
Bull ID No. 
Prog. 
Adjusted Milk 
BLUP Rank 
Milk 
BLUP Rank 
Adjusted Milk 
- Milk 
1712271 22 287.23 178 561.26 90 -274.03 
1733603 34 496.18 99 745.87 56 -249.70 
1692902 24 -868.76 467 -623.16 442 -245.60 
1748563 42 -27.94 300 200.64 210 -228.58 
1698335 58 56.98 264 277.36 184 -220.38 
1688240 60 -179.21 353 -410.50 401 231.29 
1715898 29 56.91 265 -185.23 349 242.14 
1742627 48 1382.86 7 1134.50 16 248.36 
1698093 35 1043.51 27 741.50 58 302.01 
1737742 46 1018.45 32 618.48 79 399.97 
TABLE 13. Transmitting ability estimates for fat of the 
highest and lowest ten young bulls in the 
difference between adjusted and unadjusted 
estimates (First Lactations, Data I, Model I) 
Bull ID No. 
Prog. 
Adjusted Fat 
BLUP Rank 
Fat 
BLUP Rank 
Adjusted Fat 
- Fat 
1712271 22 -5.01 289 3.94 196 -8.96 
1733603 34 35.12 19 43.62 11 -8.50 
1692902 24 -55.17 483 -47.07 480 -8.10 
1748563 42 6.01 168 13.94 107 -7.93 
1724053 35 -0.08 233 7.48 159 -7.56 
1694573 52 44.08 10 36.62 16 7.47 
1688240 60 13.43 111 5.22 179 8.20 
1715898 29 -12.68 377 -20.93 434 8.25 
1698093 35 21.34 66 11.74 120 9.60 
1737742 46 -5.45 296 -17.17 406 11.72 
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Table 14 shows the distribution of the absolute 
difference among adjusted and unadjusted transmitting 
ability estimates for milk and fat. For milk, 365 young 
bulls (75.4 %) showed an absolute difference of less than 
100 pounds and 119 young bulls (24.6 %) showed an absolute 
difference of 100 pounds or more. For fat, 447 young bulls 
(92.4 %) showed an absolute difference of less than 5 pounds 
and 37 young bulls (7.6 %) showed an absolute difference of 
5 pounds or more. 
TABLE 14. Distribution of the difference among adjusted and 
unadjusted young bulls transmitting ability 
estimates for milk and fat (First Lactations, 
Data I, Model I) 
Milk Fat 
Absolute No. Bulls % Absolute No. Bulls % 
Difference Difference 
< 20 80 16.5 < 1 136 28.1 
20 - 39 90 18.6 1 - 1.9 107 22.1 
40 - 59 76 15.7 2 - 2.9 97 20.0 
60 - 79 86 13.4 3 - 3.9 71 14.7 
80 - 99 54 11.2 4 - 4.9 36 7.4 
100 - 119 46 9.5 5 - 5.9 18 3.7 
120 - 139 33 6.8 6 - 6.9 6 1.2 
140 - 159 13 2.7 7 - 7.9 6 1.2 
160 - 179 7 1.4 8 - 8.9 5 1.0 
180 - 199 6 1.2 ^ 9 2 0.4 
200 - 219 3 0.6 
220 - 239 4 0.8 
240 - 259 4 0.8 
260 - 279 1 0.2 
2: 280 2 0.4 
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Product moment correlations and rank correlations 
(Table 15) among adjusted and unadjusted transmitting 
ability estimates were large (0.99) for both milk and fat. 
These results are similar to those of Schaeffer et al. 
(1973). Rank correlations are not a good indicator of 
ranking changes. Table 16 shows that, even with 0.99 rank 
correlations, adjusting records for present days open 
changed the rank of 463 (95.7 %) young bulls for milk and 
466 (96.3 %) young bulls for fat. 
TABLE 15. Correlations among adjusted and unadjusted young 
bulls transmitting ability estimates for milk and 
fat (First Lactations, Data I, Model I) 
Type of correlation Milk Fat 
Product moment corr. .99 .99 
Rank correlations .99 .99 
Rank corr. for top 5% .84 .92 
Rank corr. for bottom 5% .76 .91 
Rank correlations of a whole list of bulls are not 
sensitive measures of ranking changes in the top and bottom 
portion of the list. For any stud the top and bottom 
ranking sires (say top and bottom 5%) are very important and 
have a large impact on the genetic improvement. Culling 
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TABLE 16. Effect of adjusting milk and fat yields for 
present days open on young bulls rank (First 
Lactations, Data I, Model I) 
Change in 
Ranking 
Milk 
No. Bulls % 
Fat 
No. Bulls % 
No change 
Changed 
21 4.3 
463 95.7 
18 3.7 
466 96.3 
decisions are based on the bottom portion, usually more than 
the bottom 5% would be culled, and decisions for intensively 
using sires are usually on the top portion. In this study, 
the bottom 5% was used to show similar rank changes. Table 
15 shows rank correlations of 0.84 for milk and 0.92 for fat 
for the top 5% of the young bulls and 0.76 for milk and .91 
for fat for the bottom 5%. 
Table 17 presents the transmitting ability estimates 
and the rank for milk of the top 5% young bulls with and 
without adjusting for present days open. The first six 
bulls have the same rank with or without adjusting for 
present days open. The remaining top bulls ranked 
differently when records are adjusted for present days open. 
Two bulls were not in the top 5% before adjustment and two 
other bulls were not in the top 5% after adjustment. Some 
of the best 5% of the bulls show large differences with 
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adjustment in both the transmitting ability estimates and 
the rank. The maximum absolute difference among adjusted 
and unadjusted transmitting ability estimates in the top 5 % 
bulls was 248.36 pounds of milk and the rank for that bull 
changed from 16 to 7. This shows the magnitude of the 
effect of adjusting production records for past reproductive 
performance and the effect of miss-ranking the young bulls 
on the production of a large number of daughters and for 
genetic improvement in general. 
Table 18 presents the transmitting ability estimates 
and the rank for fat of the top 5% young bulls with and 
without adjusting for present days open. The first three 
bulls have the same rank with or without adjusting for 
present days open. The remainder of these bulls ranked 
different when records were adjusted for present days open. 
Two bulls were not in the top 5% before adjustment and two 
other bulls were not in the top 5% after adjustment. Some 
top bulls show large differences with adjustment in both the 
transmitting ability estimates and the rank. The maximum 
absolute difference among adjusted and unadjusted 
transmitting ability estimates in the top 5 % bulls was 7.47 
pounds of fat and the rank for that bull changed from 16 to 
1 0 .  
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TABLE 17. Transmitting ability estimates for milk of the 
top 5% young bulls (First Lactations, Data I, 
Model I) 
Bull ID No. 
Prog. 
Adjusted Milk 
BLUP Rank 
Milk 
BLUP Rank 
Adjusted Milk 
- Milk 
1721509 51 1961.56 1 2015.47 1 -53.91 
1738484 35 1619.22 2 1702.63 2 -83.41 
1686025 95 1592.94 3 1617.09 3 -24.15 
1723741 53 1548.87 4 1553.36 4 -4.49 
1745456 51 1472.06 5 1470.07 5 1.99 
1749584 50 1407.32 6 1468.70 6 -61.38 
1742627 48 1382.86 7 1134.50 16 248.36 
1702698 60 1298.02 8 1407.45 7 -109.43 
1721332 41 1289.53 9 1344.77 8 -55.24 
1767094 50 1255.79 10 1171.70 13 84.09 
1757418 94 1225.06 11 1192.73 10 32.33 
1753945 75 1223.52 12 1128.56 17 94.96 
1761209 59 1201.71 13 1163.52 14 38.18 
1750824 44 1165.67 14 1317.29 9 -151.62 
1731633 39 1136.88 15 1073.60 23 63.28 
1724404 55 1136.65 16 1178.99 11 -42.34 
1721333 44 1124.77 17 1040.20 25 84.57 
1697719 28 1122.34 18 1101.03 20 21.31 
1715880 46 1109.25 19 1101.54 19 7.71 
1730078 69 1094.22 20 1172.40 12 -78.18 
1741090 33 1083.51 21 1058.13 24 25.38 
1721497 33 1081.52 22 1031.32 26 50.20 
1771062 98 1075.30 23 1099.98 21 -24.68 
1738514 53 1067.48 24 1113.06 18 -45.58 
Model ii 
In this model the young bulls and the sires of 
herdmates were considered random. 
Table 19 and Table 20 present the transmitting ability 
estimates with and without adjusting of first lactation 
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TABLE 18. Transmitting ability estimates for fat of the top 
5% young bulls (First Lactations, Data I, Model 
I) 
Bull ID No. Adjusted Fat Fat Adjusted Fat 
Prog. - Fat 
BLUP Rank BLUP Rank 
1686025 95 66.36 1 66.63 1 -0.27 
1739498 75 62.45 2 59.38 2 3.07 
1771062 98 52.12 3 52.43 3 -0.30 
1721333 44 49.76 4 47.00 7 2.76 
1700553 96 46.37 5 50.63 5 -4.26 
1735268 39 45.23 6 43.69 10 1.54 
1725496 21 45.16 7 47.35 6 -2.19 
1698335 58 44.78 8 52.06 4 -7.29 
1723741 53 44.16 9 44.71 8 -0.55 
1694573 52 44.08 10 36.62 16 7.47 
1721509 51 42.17 11 43.85 9 -1.68 
1698738 70 39.62 12 40.51 12 -0.89 
1754726 39 39.08 13 38.12 14 0.96 
1697719 28 38.64 14 37.59 15 1.05 
1740146 87 38.06 15 33.97 20 4.09 
1725714 49 36.84 16 39.39 13 -2.55 
1741090 33 36.32 17 35.61 18 0.71 
1739744 41 36.12 18 36.58 17 -0.46 
1733603 34 35.12 19 43.62 11 -8.50 
1700705 42 34.96 20 35.38 19 -0.42 
1761209 59 34.15 21 33.34 22 0.81 
1702760 97 33.18 22 32.20 26 0.98 
1738277 42 33.03 23 32.65 25 0.38 
1742162 36 32.90 24 32.76 24 0.14 
records for present days open of the highest and lowest ten 
bulls in the difference among adjusted and unadjusted 
estimates for milk and fat, respectively. The complete 
estimates for 484 young bulls are shown in Table 2 in the 
Appendix. The maximum difference among adjusted and 
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unadjusted estimates was 621.49 pounds for milk and 19.39 
pounds for fat. The greatest absolute difference was 388.99 
pounds for milk and 11.67 pounds for fat. 
TABLE 19. Transmitting ability estimates for milk of the 
highest and lowest ten young bulls in the 
difference between adjusted and unadjusted 
estimates (First Lactations, Data I, Model II) 
Bull ID No. 
Prog. 
Adjusted Milk 
BLUP Rank 
Milk 
BLUP Rank 
Adjusted Milk 
- Milk 
1733603 34 72.61 158 305.11 87 -232.50 
1712271 22 -113.31 234 117.68 147 -230.99 
1724053 35 406.10 69 630.34 33 -224.24 
1698335 58 -133.78 243 78.67 159 -212.45 
1748563 42 -207.40 278 4.85 191 -212.25 
1688240 60 -531.80 383 -747.49 429 215.69 
1742627 48 1186.03 5 968.43 10 217.60 
1715898 29 -145.50 248 -403.92 356 258.42 
1698093 35 805.76 21 537.62 48 268.14 
1737742 46 679.91 34 290.93 90 388.99 
Table 21 shows the distribution of the absolute 
difference among adjusted and unadjusted transmitting 
ability estimates for milk and fat. For milk, 385 young 
bulls (79.6 %) showed an absolute difference of less than 
100 pounds and 99 young bulls (20.4 %) showed an absolute 
difference of 100 pounds or more. For fat, 455 young bulls 
(94 %) showed an absolute difference of less than 5 pounds 
and 29 young bulls (6 %) showed an absolute difference of 5 
pounds or more. n 
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TABLE 20. Transmitting ability estimates for fat of the 
highest and lowest ten young bulls in the 
difference between adjusted and unadjusted 
estimates (First Lactations, Data I, Model II) 
Bull ID No. Adjusted Fat Fat Adjusted Fat 
Prog. - Fat 
BLUP Rank BLUP Rank 
1733603 34 32.94 24 40.66 13 -7.72 
1712271 22 -7.80 337 -0.39 251 -7.41 
1748563 42 10.24 149 17.42 83 -7.18 
1724053 35 0.50 238 7.57 169 -7.08 
1698335 58 46.10 6 52.97 4 -6.87 
1694573 52 45.94 8 38.52 15 7.42 
1688240 60 12.87 128 5.03 191 7.83 
1715898 29 -15.02 400 -23.74 452 8.72 
1698093 35 24.60 52 15.87 95 8.73 
1737742 46 -3.63 288 -15.30 402 11.67 
Table 22 shows product moment correlations of 0.99 
among adjusted and unadjusted transmitting ability estimates 
and rank correlations of 0.98 for both milk and fat. Rank 
correlations are not a good indicator of ranking changes. 
Table 23 shows that, even with 0.98 rank correlations, 
adjusting records for present days open changed the rank of 
460 (95 %) young bulls for both milk and fat. 
As stated before, rank correlations of a whole list of 
bulls are not sensitive measures of ranking changes in the 
top and bottom portion of the list. Table 22 shows rank 
correlations of 0.75 for milk and 0.82 for fat for the top 
5% of the young bulls and 0.82 for milk and .91 for fat for 
the bottom 5%. 
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TABLE 21. Distribution of the difference among adjusted and 
unadjusted young bulls transmitting ability 
estimates for milk and fat (First Lactations, 
Data I, Model II) 
Milk Fat 
Absolute No. Bulls % Absolute No. Bulls % 
Difference Difference 
< 20 98 20.2 < 1 155 32.0 
20 - 39 83 17.2 1 • - 1.9 108 22.3 
40 - 59 83 17.2 2 • - 2.9 96 19.8 
60 - 79 59 12.2 3 • - 3.9 62 12.8 
80 - 99 62 12.8 4 •  4.9 34 7.0 
100 - 119 40 8.3 5 -• 5.9 12 2.5 
120 - 139 20 4.1 6 -• 6.9 8 1.7 
140 - 159 15 3.1 7 -• 7.9 6 1.2 
160 - 179 9 1.9 8 -- 8.9 2 0.4 
180 - 199 4 0.8 9 1 0.2 
200 - 219 5 1.0 
220 - 239 3 0.6 
240 - 259 1 0.2 
260 - 279 1 0.2 
k 280 1 0.2 
TABLE 22. Correlations among adjusted and unadjusted young 
bulls transmitting ability estimates for milk and 
fat (First Lactations, Data I, Model II) 
Type of correlation Milk Fat 
Product moment corr. .99 .99 
Rank correlations .98 .98 
Rank corr. for top 5% .75 .82 
Rank corr. for bottom 5% .82 .91 
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TABLE 23. Effect of adjusting milk and fat yields for 
present days open on young bulls rank (First 
Lactations, Data I, Model II) 
Change in Milk Fat 
Ranking 
No. Bulls % No. Bulls % 
No change 24 5.0 24 5.0 
Changed 460 95.0 460 95.0 
Table 24 presents the transmitting ability estimates 
and the rank for milk of the top 5% young bulls with and 
without adjusting for present days open. The first top four 
bulls have the same rank with or without adjusting for 
present days open. The remaining top bulls ranked 
differently when records were adjusted for present days 
open. One bull was not in the top 5% before adjustment and 
another bull was not in the top 5% after adjustment. Some 
top bulls show large differences with adjustment in both the 
transmitting ability estimates and the rank. The maximum 
absolute difference among adjusted and unadjusted 
transmitting ability estimates in the top 5 % bulls was 
268.14 pounds of milk and the rank for that bull changed 
from 48 to 21. Another bull was ranked tenth before 
adjustment and after adjustment it ranked fifth with a 
difference of 217.6 pounds of milk between adjusted and 
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unadjusted transmitting ability estimates. This expresses 
the magnitude of the effect of adjusting production records 
for past reproductive performance and the effect of miss-
ranking the young bulls on the production of a large number 
of daughters and on genetic improvement in general. 
TABLE 24. Transmitting ability estimates for milk of the 
top 5% young bulls (First Lactations, Data I, 
Model II) 
Bull ID No. 
Prog. 
Adjusted Milk 
BLUP Rank 
Milk 
BLUP Rank 
Adjusted Milk 
- Milk 
1721509 51 1648.09 1 1719.22 1 -71.13 
1738484 35 1283.30 2 1328.41 2 -45.11 
1723741 53 1239.20 3 1255.60 3 -16.40 
1686025 95 1229.34 4 1246.22 4 -16.88 
1742627 48 1186.03 5 968.43 10 217.60 
1745456 51 1131.52 6 1120.30 6 11.23 
1749584 50 1043.96 7 1103.15 7 -59.19 
1702698 60 1021.34 8 1129.08 5 -107.73 
1721332 41 1003.12 9 1042.96 8 -39.85 
1757418 94 977.04 10 959.19 11 17.85 
1730078 69 933.70 11 990.10 9 -56.40 
1731633 39 931.95 12 886.93 14 45.02 
1721333 44 931.88 13 857.08 16 74.80 
1753945 75 902.35 14 819.57 19 82.78 
1724404 55 897.26 15 953.90 12 -56.64 
1767094 50 883.00 16 793.35 23 89.65 
1697719 28 851.22 17 810.52 20 40.70 
1721497 33 844.01 18 809.62 21 34.39 
1761209 59 812.60 19 793.71 22 18.89 
1771062 98 805.90 20 827.17 18 -21.28 
1698093 35 805.76 21 537.62 48 268.14 
1747640 58 798.80 22 869.87 15 -71.07 
1715880 46 780.44 23 782.16 24 -1.72 
1750824 44 773.44 24 920.14 13 -146.70 
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Table 25 presents the transmitting ability estimates 
and the rank for fat of the top 5% young bulls with and 
without adjusting for present days open. The first three 
bulls have the same rank with or without adjusting for 
present days open. The remaining top bulls ranked 
differently when records were adjusted for present days 
open. Three bulls were not in the top 5% before adjustment 
and three other bulls were not in the top 5% after 
adjustment. Some of the top bulls show large differences 
with adjustment in both the transmitting ability estimates 
and the rank. The maximum absolute difference among 
adjusted and unadjusted transmitting ability estimates in 
the top 5 % bulls was 7.72 pounds of fat and the rank for 
that bull changed from 13 to 24. One of the bulls was 
ranked fifteenth before adjustment and after adjustment it 
ranked eighth with a difference of 7.42 pounds of fat 
between adjusted and unadjusted transmitting ability 
estimates. 
Comparison between model % and model II 
Table 26 presents a summary of the effect of adjusting 
for present days open on young bulls transmitting ability 
estimates using two BLUP models. Model I gave larger 
maximum difference among adjusted and unadjusted 
transmitting ability estimates than model II for both milk 
and fat. 
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TABLE 25. Transmitting ability estimates for fat of the top 
5% young bulls (First Lactations, Data I, Model 
II) 
Bull ID No. Adjusted Fat Fat Adjusted Fat 
Prog. - Fat 
BLUP Rank BLUP Rank 
1686025 95 63.22 1 63.15 1 0.07 
1739498 75 61.72 2 58.55 2 3.17 
1771062 98 53.32 3 53.37 3 -0.05 
1725496 21 51.56 4 52.91 5 -1.36 
1721333 44 47.61 5 45.04 7 2.56 
1698335 58 46.10 6 52.97 4 -6.87 
1735268 39 45.97 7 44.01 8 1.95 
1694573 52 45.94 8 38.52 15 7.42 
1700553 96 45.80 9 49.71 6 -3.91 
1697719 28 42.79 10 40.92 12 1.87 
1723741 53 41.36 11 42.13 10 -0.77 
1740146 87 40.56 12 36.39 19 4.17 
1698738 70 40.55 13 41.42 11 -0.87 
1754726 39 40.20 14 38.46 16 1.74 
1725714 49 39.58 15 42.34 9 -2.75 
1742162 36 38.87 16 38.33 17 0.54 
1721509 51 38.07 17 40.19 14 -2.12 
1739744 41 37.36 18 37.58 18 -0.21 
1700705 42 35.35 19 35.74 20 -0.39 
1738277 42 34.78 20 34.26 21 0.52 
1701643 42 33.96 21 32.34 26 1.62 
1740777 47 33.36 22 28.03 38 5.32 
1755381 39 33.13 23 28.18 37 4.95 
1733603 34 32.94 24 40.66 13 -7.72 
Table 27 presents different kinds of correlations 
between model I and model II. The product moment 
correlations among transmitting ability estimates obtained 
from model I and those obtained from model II, using 
unadjusted records with both models, were 0.99 for milk and 
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TABLE 26. Effect of adjustment for present days open on 
young bulls transmitting ability estimates for 
milk and fat using two BLUP models, Model I and 
Model II (First Lactations, Data I) 
Range Maximum 
Difference 
From To 
Milk (Model I) -274.03 399.97 674. 
Fat (Model I) -8.96 -11.72 20.68 
Milk (Model II) -232.50 388.99 621.49 
Fat (Model II) -7.72 -11.67 19.39 
0.98 for fat. Using records adjusted for present days open 
with both models gave the same results. Rank correlations 
of 0.99 were obtained for both milk and fat using either 
adjusted records or unadjusted records. For the top 5% of 
the young bulls, the rank correlations among the 
transmitting ability estimates obtained using model I and 
those obtained using model II were 0.83 for milk and 0.88 
for fat, using unadjusted records, and 0.83 for milk and 
0.87 for fat, using the adjusted records. For the bottom 5% 
of the young bulls, the rank correlations were 0.81 for milk 
and 0.87 for fat, using unadjusted records, and 0.86 for 
milk and 0.75 for fat, using the adjusted records. In other 
words, model I and model II ranked the young bulls in two 
different ways, especially the best and the poorest bulls. 
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More research is needed about the idea of using sires of 
herdmates as fixed and the effect of that on the prediction 
error variance. Sires are not used in a random way across 
herds. Usually, better herds use better sires. Using old 
sires as fixed eliminates bias due to selection, however, 
variance of prediction errors are larger than when old sires 
are treated random (Henderson, 1973). 
TABLE 27. Correlations among model I and Model II (First 
Lactations, Data I) 
Type of correlation Milk Fat 
Product moment corr. (Unadjusted Rec.) .99 .98 
product moment corr. (Adjusted Rec.) .99 .98 
Rank correlations (Unadjusted Rec.) .99 .99 
Rank correlations (Adjusted Rec.) .99 .99 
Rank corr. of top 5% (Unadjusted Rec.) .83 .88 
Rank corr. of top 5% (Adjusted Rec.) .83 .87 
Rank corr. of bottom 5% (Unadjusted Rec.) .81 .87 
Rank corr. of bottom 5% (Adjusted Rec.) .86 .75 
Variance components 
Table 28 presents heritability, sires, and error 
variance estimates for both milk and fat with and without 
adjusting first lactation records, data I, for present days 
open. Adjustment caused little decrease in sire variance 
and heritability estimates and little increase in error 
variance for both milk and fat. It seems that the 
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adjustments were random with respect to progeny groups of 
bulls. With adjustment some progenies' records increased 
and some others decreased. Therefore, little changes would 
be expected in heritability and variance estimates and that 
could be due to sampling variance. 
TABLE 28. Heritability (h^) and variance estimates for 
sires (s), and error (e) (First Lactations, Data 
I, Model II) 
h2 
Adjusted Milk® .180 338,155 7,176,270 
Milk® .188 348,467 7,059,258 
Adjusted Fat® .198 457 8,806 
Fat® .207 468 8,580 
^Number of iterations to meet convergence criterion of 
< 0.0001 were 4. 
Sire and Cow Evaluation 
Adjusting multiple lactation records for present days 
open, previous days open, and previous days dry slightly 
increased the average and variance of milk and fat yields 
from 17,963 ± 3,433 for milk to 18,226 ± 3,458 for adjusted 
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milk and from 644 ± 127 for fat to 654 ± 128 for adjusted 
fat. 
Model III 
This model included mean, herd-year-seasons, groups, 
sires within groups and cows nested within sires. Sires and 
cows were considered random. 
Sire evaluation 
Table 29 and Table 30 present the transmitting ability 
estimates with and without adjusting multiple lactation 
records for past reproductive performance of the highest and 
lowest ten sires in the difference among adjusted and 
unadjusted estimates for milk and fat, respectively. The 
complete estimates for 522 sires are shown in Table 3 in the 
Appendix. The maximum difference among adjusted and 
unadjusted estimates was 506.91 pounds for milk and 16.15 
pounds for fat. The greatest absolute difference was 263.81 
pounds for milk and 8.61 pounds for fat. These differences 
were less than those obtained using first lactation records. 
Table 31 shows the distribution of the absolute 
differences among adjusted and unadjusted transmitting 
ability estimates for milk and fat. For milk, 411 sires 
(78.7 %) showed an absolute difference of less than 100 
pounds and 111 sires (21.3 %) showed an absolute difference 
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TABLE 29. Transmitting ability estimates for milk of the 
highest and lowest ten sires in the difference 
between adjusted and unadjusted estimates 
(Multiple Lactations, Data II, Model III) 
Sire ID No. No. Adjusted Milk Milk Adj. Milk 
Prog. Lac. - Milk 
BLUP Rank BLUP Rank 
1541916 1049 2148 530 .55 105 794. 36 54 -263 .81 
1560026 106 221 130 .13 232 367. 23 167 -237 .10 
1655911 132 278 -234 .05 366 -6. 51 292 -227 .54 
1563865 287 605 -8 .75 284 204. 78 217 -213 .53 
1347940 887 2024 412 .93 140 624. 87 86 -211 .94 
1397752 35 86 -805 .40 478 -972. 36 496 166 .97 
1372874 41 98 563 .92 89 373. 94 166 189 .98 
1496121 113 258 -74 .31 314 -284. 16 384 209 .85 
1448475 1456 3251 219 .66 203 4. 93 285 214 .73 
1444394 147 342 -192 .72 352 -435. 82 422 243 .10 
TABLE 30. Transmitting ability estimates for fat of the 
highest and lowest ten sires in the difference 
between adjusted and unadjusted estimates 
(Multiple Lactations, Data II, Model III) 
Sire ID No. No. Adjusted Fat Adj. Fat 
Prog. Lac. Fat - Fat 
BLUP Rank BLUP Rank 
1541916 1049 2148 15.12 144 23.73 89 -8.61 
1560026 106 221 22.56 87 30.65 48 -8.09 
1655911 132 278 -4.58 325 3.39 258 -7.97 
1347940 887 2024 18.87 112 26.11 65 -7.24 
1563865 287 605 -11.37 396 -4.22 329 -7.15 
1397752 35 86 -49.06 515 -54.49 519 5.43 
1372874 41 98 -7.62 356 -13.71 411 6.09 
1448475 1456 3251 -8.35 366 -14.96 418 6.61 
1496121 113 258 3.18 248 -3.82 322 7.00 
1444394 147 342 -15.73 422 -23.27 463 7.54 
72 
of 100 pounds or more. For fat, 486 sires (93.1 %) shoved 
an absolute difference of less than 5 pounds and 36 sires 
(6.9 %) showed an absolute difference of 5 pounds or more. 
TABLE 31. Distribution of the difference among adjusted and 
unadjusted sires transmitting ability estimates 
for milk and fat (Multiple Lactations, Data II, 
Model III) 
Milk Fat 
Absolute No. Sires % Absolute No, Sires % 
Difference Difference 
< 20 100 19.2 < 1 144 27.6 
20 - 39 81 15.5 1 - 1.9 126 24.1 
40 - 59 90 17.2 2 - 2.9 121 23.2 
60 - 79 86 16.5 3 - 3.9 57 10.9 
80 - 99 54 10.3 4 - 4.9 38 7.3 
100 - 119 43 8.2 5 - 5.9 21 4.0 
120 - 139 20 3.8 6 - 6.9 7 1.3 
140 - 159 22 4.2 7 - 7.9 6 1.1 
160 - 179 10 1.9 à 8 2 0.4 
180 - 199 5 1.0 
200 - 219 7 1.3 
220 - 239 2 0.4 
240 - 259 1 0.2 
k 260 1 0.2 
Product moment correlations and rank correlations 
(Table 32) among adjusted and unadjusted transmitting 
ability estimates were large (0.99) for both milk and fat. 
Table 33 shows that, even with 0.99 rank correlations, 
adjusting records for past reproductive performance changed 
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the rank of 505 (96.7 %) sires for milk and 506 (96.9) sires 
for fat. 
TABLE 32. Correlations among adjusted and unadjusted sires 
transmitting abilities (Multiple Lactations, Data 
II, Model III) 
Type of correlation Milk Fat 
Product moment corr. .99 .99 
Rank correlations .99 .99 
Rank corr. for top 5% .77 .91 
Rank corr. for bottom 5% .94 .95 
TABLE 33. Effect of adjustment for reproductive performance 
on sires rank (Multiple Lactations, Data II, 
Model III) 
Change in 
Ranking 
Milk 
No. Sires % 
Fat 
No. Sires % 
No change 
Changed 
17 
505 
3.3 
96.7 
16 
506 
3.1 
96.9 
Table 32 shows rank correlations of 0.77 for milk and 
0.91 for fat for the best 5% of sires and 0.94 for milk and 
0.95 for fat for the poorest 5% of sires. 
Table 34 presents the transmitting ability estimates 
and the rank for milk of the top 5% sires with and without 
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adjustment for present days open, previous days open, and 
previous days dry. The first two sires have the same rank 
with or without adjusting for past reproductive performance. 
The remaining sires ranked different when records were 
adjusted for past reproductive performance. Five sires were 
not in the top 5% before adjustment and five other sires 
were not in the top 5% after adjustment. Some top sires 
show large differences with adjustment in both the 
transmitting ability estimates and the rank. The maximum 
absolute difference among adjusted and unadjusted 
transmitting ability estimates in the top 5 % bulls was 
207.88 pounds of milk and the rank for that sire changed 
from 8 to 15. One of the top sires was ranked the 
fourteenth before adjustment. After the adjustment the same 
sire ranked the fifth with a difference of 164.71 pounds of 
milk in the transmitting ability estimate. This shows the 
magnitude of the effect of adjusting production records for 
past reproductive performance and the effect of miss-ranking 
the best sires could have on future generations of choosing 
incorrectly sires of sons. 
Table 35 presents the transmitting ability estimates 
and the rank for fat of the top 5% sires with and without 
adjusting for present days open, previous days open, and 
previous days dry. The first top two sires have the same 
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TABLE 34. Transmitting ability estimates for milk of the 
top 5% sires (Multiple Lactations, Data II, Model 
III) 
Sire ID No. No. Adjusted Milk Milk Adj. Milk 
Prog. Lac. - Milk 
BLUP Rank BLUP Rank 
1582517 107 230 2266.66 1 2177.18 1 89.48 
1558842 3300 7126 1478.22 2 1638.75 2 -160.53 
1549232 857 1913 1472.04 3 1358.80 7 113.24 
1556373 5441 11867 1395.74 4 1487.50 3 -91.75 
1592936 233 526 1361.52 5 1196.81 14 164.71 
1526128 4815 10219 1335.44 6 1482.99 4 -147.55 
1564328 1221 2696 1332.86 7 1444.93 5 -112.07 
1588171 499 1049 1275.68 8 1313.18 9 -37.49 
1520034 1043 2159 1260.47 9 1376.54 6 -116.07 
1587798 145 339 1252.43 10 1100.24 22 152.19 
1577800 994 2241 1217.44 11 1154.57 16 62.88 
1556820 1567 3384 1181.81 12 1216.51 12 -34.70 
1561753 576 1294 1164.04 13 1290.69 10 -126.65 
1470512 1096 2532 1147.96 14 1001.54 33 146.42 
1427381 1615 3492 1118.10 15 1325.98 8 -207.88 
1590112 480 1059 1116.86 16 1017.21 32 99.64 
1564147 1382 2845 1111.15 17 1234.65 11 -123.49 
1518703 1247 2669 1106.51 18 1138.87 17 -32.36 
1398216 32 78 1090.57 19 1099.52 23 -8.95 
1598618 107 213 1071.49 20 1199.30 13 -127.81 
1492486 703 1509 1067.02 21 1114.38 20 -47.36 
1308101 117 261 1065.96 22 1066.37 27 -0.42 
1555814 1269 2498 1048.43 23 1106.46 21 -58.03 
1085978 20 49 1036.48 24 958.51 36 77.97 
1515118 3444 7668 1023.77 25 942.23 37 81.54 
1447414 1611 3385 1014.69 26 1083.87 25 -69.18 
rank with or without adjusting for past reproductive 
performance. The remaining top sires ranked different when 
records adjusted for past reproductive performance. Three 
sires were not in the top 5% before adjustment and three 
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other sires were not in the top 5% after adjustment. Some 
top sires show large differences with adjustment in both the 
transmitting ability estimates and the rank. The maximum 
absolute difference among adjusted and unadjusted 
transmitting ability estimates in the top 5 % sires was 6.79 
pounds of fat although the sire ranked the same. One of the 
sires ranked the twelfth before adjustment and after 
adjustment the same sire ranked the eighth with a difference 
of 2.78 pounds of fat. 
Comparing sire evaluations results that were obtained 
from models I, II, and III, shows clear evidence of the 
importance of adjusting production records for past 
reproductive performance. The rank correlations among 
adjusted and unadjusted evaluations for the best 5% of sires 
were 0.84, 0.75, and 0.77 for milk and 0.92, 0.82, and 0.91 
for fat considering the three models, respectively. 
Choosing sires of sons or sires to be used intensively would 
be more accurate since better estimates of sires' 
transmitting abilities would be available by adjusting 
production data for past reproductive performance. 
The maximum difference among adjusted and unadjusted 
evaluations using multiple lactation data, model III, was 
less than those resulted from using first lactation data, 
model I or model II (506.9 vs 674 or 621.49 pounds of milk 
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TABLE 35. Transmitting ability estimates for fat of the top 
5% sires (Multiple Lactations, Data II, Model 
III) 
Sire ID No. No. Adjusted Pat Adj. Pat 
Prog. Lac. Pat - Pat 
BLUP Rank BLUP Rank 
40308691 384 798 70.19 1 73.25 1 -3.06 
1427381 1615 3492 66.26 2 73.05 2 -6.79 
1261857 44 93 53.06 3 53.66 4 -0.61 
1563679 1042 2284 51.91 4 52.94 5 -1.04 
1577800 994 2241 50.81 5 48.54 9 2.27 
1504061 166 365 50.77 6 51.50 7 -0.73 
1588639 162 338 50.20 7 54.79 3 -4.59 
1520161 3607 7724 50.02 8 47.24 12 2.78 
1573019 862 1861 49.73 9 49.32 8 0.42 
1553048 217 472 48.99 10 52.45 6 -3.46 
1508716 681 1534 47.30 11 46.66 13 0.64 
1556373 5441 11867 45.51 12 48.44 10 -2.93 
1571320 443 914 45.30 13 48.37 11 -3.08 
1537886 655 1401 44.08 14 41.88 18 2.20 
1556820 1567 3384 42.14 15 43.31 14 -1.16 
1308101 117 261 41.07 16 41.39 20 -0.33 
1571012 316 700 40.81 17 39.18 22 1.63 
1583197 1766 3773 40.46 18 43.08 15 -2.62 
1491007 13081 29168 40.10 19 42.50 16 -2.40 
1663482 334 700 39.74 20 41.86 19 -2.12 
1652232 98 210 39.44 21 42.17 17 -2.73 
1571849 378 824 39.38 22 40.34 21 -0.97 
1499581 1661 3727 38.39 23 33.78 31 4.61 
1580020 2569 5515 38.31 24 37.13 24 1.18 
1242221 69 153 36.56 25 32.85 38 3.70 
1582517 107 230 36.33 26 34.10 29 2.24 
and 16.15 vs 20.68 or 19.39 pounds of fat). A possible 
explanation of that could be due to a higher genetic 
antagonism of production and reproduction in first lactation 
than that in second or third lactations. 
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Cow evaluation 
Using model III and multiple lactation data, data II, 
Table 36 and Table 37 present the transmitting ability 
estimates with and without adjusting multiple lactation 
records for past reproductive performance of the highest and 
lowest ten dams, young bulls' dams, in the difference among 
adjusted and unadjusted estimates for milk and fat, 
respectively. The complete estimates for 281 dams of 308 
young bulls are shown in Table 4 in the appendix. The 
maximum difference among adjusted and unadjusted estimates 
was 2485.04 pounds for milk and 90.75 pounds for fat. The 
greatest absolute difference was 1441.79 pounds for milk and 
53.51 pounds for fat. 
Changes in cow evaluation are very large. Table 38 
shows the distribution of the absolute difference among 
adjusted and unadjusted transmitting ability estimates for 
milk and fat of 280 dams of 484 young bulls. For milk, 54 
dams (19.2 %) showed an absolute difference of less than 100 
pounds and 226 dams (80.8 %) showed an absolute difference 
of 100 pounds or more. 219 (77.9) dams showed an absolute 
difference of less 500 pounds for milk and 62 (21.1 %) 
showed an absolute difference of 500 pounds or more for 
milk. For fat, 208 dams (74 %) showed an absolute 
difference of less than 10 pounds and 73 dams (26 %) showed 
an absolute difference of 10 pounds or more. 
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TABLE 36. Transmitting ability estimates for milk of the 
highest and lowest ten dams in the difference 
between adjusted and unadjusted estimates 
(Multiple Lactations, Data II, Model III) 
Dam ID No. 
Lact. 
Adjusted Milk 
BLUP Rank 
Milk 
BLUP Rank 
Adjusted Milk 
- Milk 
7692807 3 3857.67 43 5299.46 8 -1441.79 
6805062 3 1033.39 237 2141.75 156 -1108.36 
8509870 3 1085.96 230 2096.45 160 -1010.49 
8667198 3 1884.03 171 2892.86 106 -1008.82 
8531671 3 2089.74 151 3085.59 89 -995.85 
8531250 2 3570.56 61 2574.11 126 996.45 
8497153 3 4528.79 18 3526.01 65 1002.78 
7903421 3 4286.01 25 3279.89 79 1006.12 
8176190 3 4143.31 28 3106.63 87 1036.68 
7789308 3 3597.82 59 2554.57 127 1043.25 
TABLE 37. Transmitting ability estimates for fat of the -
highest and lowest ten dams in the difference 
between adjusted and unadjusted estimates 
(Multiple Lactations, Data II, Model III) 
Dam ID No. Adjusted Fat Fat Adjusted Fat 
Lact. - Fat 
BLUP Rank BLUP Rank 
7692807 3 176.10 18 229.60 8 -53.51 
6805062 3 143.44 39 186.04 15 -42.61 
8667198 3 123.33 59 164.12 28 -40.79 
8509870 3 28.34 234 62.72 175 -34.38 
8531671 3 90.80 117 124.28 65 -33.48 
8663796 2 154.24 31 122.04 70 32.20 
8176190 3 90.20 122 57.24 191 32.96 
8531250 2 116.71 72 83.00 137 33.70 
7789308 3 95.13 108 60.33 183 34.79 
7903421 3 186.78 12 149.54 38 37.24 
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TABLE 38. Distribution of the difference among adjusted and 
unadjusted dams transmitting ability estimates 
for milk and fat (Multiple Lactations, Data II, 
Model III) 
Milk Fat 
Absolute No. 
Difference 
Dams % Absolute 
Difference 
No. Dams % 
< 100 54 19.2 < 5 85 27.6 
100 - 199 56 19.9 5 - 9  75 27.7 
200 - 299 42 14.9 10 - 14 48 17.1 
300 - 399 37 13.2 15 - 19 33 11.7 
400 - 499 30 10.7 20 - 24 20 7.1 
500 - 599 27 9.6 25 - 29 7 2.5 
600 - 699 10 3.6 30 - 34 9 3.2 
700 - 799 6 2.1 35 - 39 1 0.4 
800 - 899 6 2.1 40 - 44 2 0.7 
900 - 999 5 1.8 k 45 1 0.4 
1000 - 1099 6 2.1 
1100 - 1200 1 0.4 
> 1200 1 0.4 
Table 39 presents product moment and rank correlations 
among adjusted and unadjusted dams' transmitting ability 
estimates for milk and fat. The product moment correlations 
were 0.96 for milk and 0.97 for fat. The rank correlations 
were 0.95 for milk and 0.97 for fat even with the large 
differences among adjusted and unadjusted estimates. Table 
40 shows that, even with high rank correlations, adjusting 
records for past reproductive performance changed the rank 
of 269 (95.7 %) dams for milk and 274 (97.5) dams for fat. 
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TABLE 39. Correlations among adjusted and unadjusted dams 
transmitting abilities (Multiple Lactations, Data 
II, Model III) 
Type of correlation Milk Fat 
Product moment corr. .96 .97 
Rank correlations .95 .97 
Rank corr. for top 20 dams .70 .59 
Rank corr. for bottom 20 dams .85 .72 
TABLE 40. Effect of adjustment for reproductive performance 
on dams rank (Multiple Lactations, Data II, Model 
III) 
Change in Milk Fat 
Ranking 
No. Dams % No. Dams % 
No change 12 4.3 7 2.5 
Changed 269 95.7 274 97.5 
Table 39 shows rank correlations of only 0.70 for milk 
and 0.59 for fat of the best 20 dams and 0.85 for milk and 
0.72 for fat for the poorest 20 dams. 
Table 41 presents the transmitting ability estimates 
and the rank for milk of the top 20 dams with and without 
adjusting for present days open, previous days open, and 
previous days dry. Two dams (the fifth and the seventh) 
ranked the same with or without adjusting for past 
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reproductive performance. The first four dams ranked as the 
top four but with different order when records adjusted for 
past reproductive performance. The remaining top dams 
ranked different when records adjusted for past reproductive 
performance. Four dams were not in the top 20 dams before 
adjustment and four other dams were not in the 20 dams after 
adjustment. Some top dams show large differences with 
adjustment in both the transmitting ability estimates and 
the rank. The maximum absolute difference among adjusted 
and unadjusted transmitting ability estimates in the top 20 
dams was 1002.78 pounds of milk and the rank for that dam 
changed from 65 to 18. Clearly adjusting for past 
reproductive performance is justified for choosing bulls' 
mothers. 
Table 42 presents the transmitting ability estimates 
and the rank for fat of the top 20 dams with and without 
adjusting for present days open, previous days open, and 
previous days dry. All top 20 dams ranked differently when 
records were adjusted for past reproductive performance. 
Some of the top 20 dams show large differences with 
adjustment, rank changed from 40 to 16 and from 38 to 12, 
and also in transmitting ability estimates. The maximum 
absolute difference among adjusted and unadjusted 
transmitting ability estimates in the top 20 dams was 53.51 
pounds of fat and the rank for that dam changed from 8 18. 
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TABLE 41. Transmitting ability estimates for milk of the 
top 20 dams (Multiple Lactations, Data II, Model 
III) 
Dam ID No. Adjusted Milk Milk Adjusted Milk 
Lac. - Milk 
BLUP Rank BLUP Rank 
8325627 3 8149.09 1 7592.04 2 557.06 
7336725 3 8071.94 2 8267.23 1 -195.28 
8733981 3 6544.72 3 6699.28 4 -154.55 
9129556 1 6369.06 4 7221.03 3 -851.96 
6571518 3 6227.02 5 6154.66 5 72.35 
6708644 3 5134.61 6 5196.27 9 -61.65 
7565721 3 5092.23 7 5536.77 7 -444.54 
7250289 3 4980.88 8 4774.43 16 206.45 
8110806 2 4796.47 9 5048.89 10 -252.41 
8116815 3 4793.54 10 4783.99 15 9.55 
8145516 2 4793.20 11 4934.45 14 -141.25 
7809922 3 4762.22 12 5038.67 11 -276.45 
7869214 1 4693.72 13 5568.38 6 -874.66 
7744288 3 4662.98 14 4739.19 18 -76.21 
8504407 3 4643.26 15 4483.04 26 160.22 
7468154 3 4624.94 16 4267.34 34 357.60 
8107067 3 4541.70 17 4668.87 19 -127.17 
8497153 3 4528.79 18 3526.01 65 1002.78 
7888951 3 4432.47 19 4337.93 32 94.54 
7866571 3 4408.04 20 4977.59 13 -569.55 
Table 43 shows a summary of the effect of adjusting the 
production data for past reproductive performance on the 
transmitting ability estimates of sires and dams for both 
milk and fat. For sires the maximum difference was 506.91 
pounds of milk and 16.15 pounds of fat. For dams the 
maximum difference was 2,485.04 pounds of milk and 90.75 
pounds of fat. The tremendous effect of the adjustment on 
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TABLE 42. Transmitting ability estimates for fat of the top 
20 dams (Multiple Lactations , Data II, Model III) 
Dam ID No. Adjusted Fat Pat Adjusted Fat 
Lac. - Fat 
BLUP Rank BLUP Rank 
7336725 3 272.95 1 273.92 2 -0.97 
8145516 2 269.42 2 277.89 1 -8.47 
7403319 2 249.42 3 238.26 6 11.17 
8060815 3 248.81 4 266.43 3 -17.62 
7744288 3 241.47 5 242.33 4 -0.85 
8210764 3 217.95 6 239.15 5 -21.21 
8325627 3 216.85 7 202.51 10 14.34 
7809922 3 213.97 8 222.66 9 -8.68 
9129556 1 210.16 9 233.67 7 -23.51 
8589641 3 190.67 10 199.76 12 -9.08 
6997400 3 188.89 11 167.13 25 21.76 
7903421 3 186.78 12 149.54 38 37.24 
6708644 3 186.43 13 182.81 17 3.62 
8129938 3 178.55 14 196.98 13 -18.43 
7677525 3 177.37 15 170.70 22 6.67 
8241165 3 176.56 16 147.65 40 28.90 
7667498 3 176.14 17 183.35 16 -7.21 
7692807 3 176.10 18 229.60 8 -53.51 
8514296 3 173.33 19 169.41 24 3.92 
8261140 3 171.45 20 200.51 11 -29.07 
dams transmitting ability estimates is clear and it shows 
the importance of adjusting for past reproductive 
performance. Changes are expected to be larger for dams. 
The changes in sires' transmitting ability estimates are 
also large enough to be important in practical sire 
evaluation. Adjustments for past reproductive performance 
are computationally easy by preadjusting records with an 
appropriate set of factors. 
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TABLE 43. Effect of adjustment for reproductive performance 
on sires and dams transmitting ability estimates 
for milk and fat (Multiple Lactations, Data II, 
Model III) 
Range Maximum 
Difference 
From To 
Sires (Milk) -263.81 243.10 506.91 
Sires (Fat) -8.61 7.54 16.15 
Dams (Milk) -1,441.79 1,043.25 2,485.04 
Dams (Fat) -53.51 37.24 90.75 
Variance components 
Table 44 presents heritability, repeatability, sires, 
cows and error variance estimates for both milk and fat with 
and without adjusting multiple lactation records for present 
days open, previous days open, and previous days dry. 
Heritability, repeatability, sires and dams variance 
estimates were slightly decreased by adjusting production 
records for past reproductive performance for both milk and 
fat. Very little changes in heritability and repeatability 
were expected because the adjustments appeared to be random 
with respect to sire progeny groups and cows, thus some 
records increased and some others decreased. 
Estimates of total variance obtained from first 
lactation records, data I, were slightly less than those 
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obtained from multiple lactation records, data II, for both 
milk and fat with and without adjustment. But, they were 
very close. 
TABLE 44. Heritability (h^), repeatability (r) and variance 
estimates for sires (s), cows (c), and error (e) 
(Multiple Lactations, Data II, Model III) 
h2 r 
' Î  »? »i 
Adjusted Milk® .212 .532 421,554 3,809,621 3,720,419 
Milkb .225 .550 447,602 3,925,898 3,576,086 
Adjusted Fat^ .225 .510 581 4,681 5,064 
Fat^ .237 .527 606 4,775 4,827 
^Number of iterations to meet convergence criterion of 
< 0.0001 were 10. 
^Number of iterations to meet convergence criterion of 
< 0.0001 were 8. 
^Number of iterations to meet convergence criterion of 
< 0.0001 were 12. 
Pedigree Prediction 
As a reminder, unadjusted transmitting ability 
estimates of the young bulls that were obtained from model I 
and model II for milk and fat, data I, were regressed on 
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their transmitting ability estimates from pedigree data, 
data II model III. The objectives were to determine the 
effects of adjustment for past reproductive performance on 
predicting young bulls' transmitting abilities and which 
combinations of pedigree information were the best 
predictors. The calculated regression coefficient have been 
tested against the theoretically expected regression 
coefficients that are shown in Table 11, in the material and 
methods section. In all models, the intercepts have been 
tested against zero. But, they were not easy to interpret. 
They could be useful for projections to account for time 
trends of bulls' ancestors. 
Table 45 shows the estimated regressions coefficients 
for milk in the case of using one point pedigree models, 
using sires, dams or maternal grandsires, to predict young 
bulls' transmitting abilities. Young bulls' transmitting 
ability estimates, dependent variable in all the models of 
Table 45, were obtained from model I. Regression 
coefficient for unadjusted sires' transmitting abilities, 
dams' adjusted and unadjusted transmitting abilities were 
highly significant (p<,01) from theoretically expected 
coefficients. Regression coefficient for adjusted sires' 
transmitting abilities was significant (p<.05). Regression 
coefficients for adjusted and unadjusted maternal 
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grandsires' transmitting abilities were not significant and 
the regression coefficient for adjusted was higher and 
2 
closer to theoretically expected than unadjusted. R s were 
low in all cases, 0.043 for adjusted sires' transmitting 
abilities and 0.002 for unadjusted dams' transmitting 
abilities. In other words, the regression coefficients for 
the adjusted and unadjusted maternal grandsires' 
transmitting abilities were the only coefficients near to 
the theoretical coefficient (0.25) but R^s were low (0.029 
to .03). However, the adjusted maternal grandsires' 
transmitting abilities were better than the unadjusted 
estimates. 
Table 46 shows the estimated regressions coefficients 
for milk in the case of using combinations of two points 
pedigree models to predict young bulls' transmitting 
abilities. Young bulls' transmitting ability estimates, 
dependent variable in all the models of Table 46, were 
obtained from model I. All combinations gave either 
significant or highly significant regression coefficients 
from the theoretically expected coefficients except the 
combinations of sires and maternal grandsires together which 
did not give significant regression coefficient for the 
maternal grandsire' transmitting ability. R s were higher 
than one point pedigree but they were still low, 0.078 for 
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TABLE 45. Estimated regression coefficients for milk in a 
model of prediction contained a single 
independent variable and the young bulls ETAs 
(Data I, Model I) as a dependent variable 
Independent 
Variable 
Intercept 
a 
Reg . Coeff. 
bl 
SM -70.32 ± 77.89 .26 ± .08** .036 
SAM -88.47 ± 76.48 .31 ± .08* .043 
DM 135.94 ± 58.97* .02 ± .02** .002 
DAM 129.94 ± 57.81* .02 ± .02** .003 
MGSM 58.34 ± 48.74 .21 ± .07 .029 
MGSAM 59.12 ± 47.6 .23 ± .07 .03 
p<.05. 
adjusted sires' and maternal grandsires' transmitting 
abilities combination and 0.031 for unadjusted dams and 
maternal grandsires combination. In conclusion, none of the 
regression coefficients in the two points pedigree models 
were near to the theoretically expected coefficients except 
the maternal grandsires' coefficients when they were in 
combinations with the sires. 
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TABLE 46. Estimated regression coefficients for milk in a 
model of prediction contained two independent 
variables and the young bulls ETAs (Data 1, Model 
I) as a dependent variable 
2 
Independent Intercept Regression Coefficients R 
Variables « 
bi b2 
SM & DM -121.76 ± 94.74 .27 ± .08** 
CM O
 ± .02** .039 
SAM & DM -137.49 ± 92.91 .31 ± .08* .02 ± .02** .046 
SM & DAM -128.24 ± 93.89 .27 ± .08** .02 ± .02** .04 
SAM & DAM -142.75 ± 91.91 .31 ± .08* .02 ± .02** .047 
SM & MGSM -203.56 ± 
** 
87.05 .28 ± .08** .21 ± .07 .068 
SAM & MGSM -226.1 ± 86.00** .33 ± .08* .22 
# 
± .07 .076 
SM & MGSAM -203.13 ± 86.35** .28 ± .08** .24 ± .07 .072 
SAM & MGSAM -225.48 ± 85.26** .33 ± .08* .25 ± .07 .078 
DM & MGSM 9.65 ± 71.39 .02 ± .02** .21 ± .07** .031 
DAM & MGSM 6.55 ± 69.89 .02 ± .02** .21 ± .07** .032 
DM & MGSAM 12.01 ± 70.26 .02 ± .02** .23 ± .07** .034 
DAM & MGSAM 8.02 ± 68.81 .02 ± .02** .23 ± .07** .034 
* p<.05. 
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Table 47 shows the estimated regressions coefficients 
for milk in the case of using combinations of three points 
pedigree models to predict young bulls' transmitting 
abilities. Young bulls' transmitting ability estimates, 
dependent variable in all the models of Table 47, were 
obtained from model I. All combinations gave either 
significant or highly significant regression coefficients. 
2 
R s were higher than one or two points pedigree but they 
were still low, 0.083 for sires' adjusted and unadjusted 
with adjusted dams' and adjusted maternal grandsires' 
transmitting abilities combinations and 0.073 for unadjusted 
sires with adjusted dams and unadjusted maternal grandsires 
combination. None of the regression coefficients in the 
three points pedigree models were near to the theoretical 
expected coefficients. When all these sources of pedigree 
data were adjusted, they gave larger regression coefficients 
than not adjusted except for dams. 
Table 48 shows the estimated regressions coefficients 
for fat using one point pedigree models to predict young 
bulls' transmitting abilities. Young bulls' transmitting 
ability estimates, dependent variable in all the models of 
Table 48, were obtained from model I. All regression 
coefficients for adjusted and unadjusted transmitting 
abilities were highly significant (p<.01). R s were low in 
TABLE 47. Estimated regression coefficients for milk in a model of prediction 
contained three independent variables and the young bulls ETAs (Data I, 
Model I) as a dependent variable 
Independent Intercept Regression Coefficients 
Variables = 
bi(Sire) b2(Dam) b3(MGS) 
SM & DM & MGSM 1 to
 
VO
 
6 ± 103.37** .28 ± .08** .02 ± .02** .22 ± .07** 
00 o
 
SAM & DM & MGSM -289. 64 ± 101.86** .33 ± .08* .02 ± .02** .22 ± .07** .08 
SM St DAM & MGSM -271. 99 + 102.16** .28 ± .08** .03 ± .02** .22 ± .07** .073 
SM & DM & MGSAM -267. 26 ± 102.49** .28 ± .08** .02 ± .02** .25 ± .07** .074 
SAM & DAM & MGSM -290. 68 ± 100.51** .34 ± .08* .02 ± .02** .22 ± .07** .081 
SAM & DM & MGSAM -287. 1 + 100.95** .33 ± .08* .02 + .02** .25 ± .07** .081 
SM St DAM & MGSAM -269. 91 ± 101.33** .28 ± .08** .03 + .02** .24 ± .07** .083 
SAM St DAM St MGSAM -288. 41 ± 99.65** .33 ± .08* .02 ± .02** .25 ± .07** .083 
* p<.05. 
** p<.01. 
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all cases. Again, none of the regression coefficients in 
the one point pedigree models were near the theoretical 
2 
coefficients. R s were still low, 0.075 for sires and 0.003 
for dams, but adjustment increased the regression 
coefficients for sires and maternal grandsires. 
TABLE 48. Estimated regression coefficients for fat in a 
model of prediction contained a single 
independent variable and the young bulls ETAs 
(Data I, Model I) as a dependent variable 
2 
Independent Intercept Reg. Coeff. R 
Variable « b^ 
SF -5.13 ± 1.74** .22 ± .04** .075 
SAF -4.73 ± 1.69** .23 ± .05** .074 
DF .4 ± 1.87 .02 ± .02** .003 
DAF .11 ± 1.84 .02 ± .02** .005 
MGSF -.05 ± 1.54 .08 ± .05** .01 
MGSAF -.01 ± 1.52 .09 ± .05** .01 
** 
p<.01. 
Table 49 shows the estimated regressions coefficients 
for fat using combinations of two points pedigree models to 
predict young bulls' transmitting abilities. Young bulls' 
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transmitting ability estimates, dependent variable in all 
the models of Table 49, were obtained from model I. All 
combinations gave either significant or highly significant 
regression coefficients except in the combinations of the 
dams and maternal grandsires together which did not give 
significant regression coefficient for the maternal 
2 
grandsires' transmitting abilities. R s were higher than 
one point pedigree but they were still low, 0.085 for 
unadjusted sires' and adjusted dams' transmitting abilities 
combination and 0.015 for unadjusted dams and adjusted or 
unadjusted maternal grandsires combinations. None of the 
regression coefficients in the two points pedigree models 
were near to the theoretical coefficients except the 
maternal grandsires' coefficients when they were in 
combinations with the dams. The magnitude of the regression 
coefficients were not really changed with adjustment for 
past reproductive performance. 
Table 50 shows the estimated regressions coefficients 
for fat using combinations of three points pedigree models 
to predict young bulls' transmitting abilities. Young 
bulls' transmitting ability estimates, dependent variable in 
all the models of Table 50, were obtained from model I. All 
combinations gave either significant or highly significant 
regression coefficients except the regression coefficients 
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TABLE 49. Estimated regression coefficients for fat in a 
model of prediction contained two independent 
variables and the young bulls ETAs (Data I, Model 
I) as a dependent variable 
2 
Independent Intercept Regression Coefficients R 
Variables « 
b i  b2 
SF 6 DF -7.73 ± 2.39** 
CO CM 
± .05** 
r
o
 O
 ± .02** .083 
SAF & DF -7.3 ± 2.35** .24 ± .05** .03 ± .02** .081 
SF & DAF -7.93 ± 2.35** .23 ± .04** .03 ± .02** .085 
SAF & DAF -7.47 ± 2.31** .24 ± .05** .03 ± .02** .083 
SF & MGSF -6.6 ± 2.00** .22 ± .04** .06 ± .04** .082 
SAF & MGSF -6.25 ± 1.96** .22 ± .05** .07 ± '.04** .081 
SF & MGSAF -6.6 ± 1.99** .22 ± .04** .07 ± .05** .082 
SAF & MGSAF -6.25 ± 1.95** .22 ± .05* .07 ± .05* .081 
DF & MGSF -1.97 ± 2.25 .02 ± .02** .08 ± .05 .015 
DAF & MGSF -2.19 ± 2.21 .02 ± .02** .08 ± .05 .016 
DF & MGSAF -1.93 ± 2.24 .02 ± .02** .09 ± .05 .015 
DAF S> MGSAF -2.15 ± 2.19 .02 ± .02** .09 ± .05 .016 
p<.05. 
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for the maternal grandsires, they were not significant in 
all combinations. R s were higher than one or two points 
pedigree but they were still low, 0.09 to 0.093. None of 
the regression coefficients in the three points pedigree 
models were near to the theoretically expected coefficients 
except the regression coefficients for adjusted and 
unadjusted maternal grandsires' transmitting abilities in 
any combination. However, the maternal grandsires 
information do not contribute to predicting their grandsons' 
transmitting abilities when they were used in combinations 
with dams because the theoretical expected coefficient for 
maternal grandsires is zero. 
Table 51 shows the estimated regressions coefficients 
for milk using one point pedigree models to predict young 
bulls' transmitting abilities. The dependent variable, 
young bulls' transmitting abilities, in all the models of 
Table 51 were obtained from model II. Regression 
coefficient for adjusted and unadjusted sires' and maternal 
grandsires' transmitting abilities were not significant, but 
the coefficients of adjusted transmitting abilities were 
nearer to the theoretical coefficients than those of 
unadjusted transmitting abilities. Regression coefficients 
for dams adjusted and unadjusted transmitting abilities were 
highly significant (p<.01). The highest R^ of .091 for 
TABLE 50. Estimated regression coefficients for fat in a model of prediction 
contained three independent variables and the young bulls ETAs (Data I, 
Model If as a dependent variable 
Independent Intercept Regression Coefficients 
Variables « 
bi(Sire) b2(Dam) b3(MGS) 
SF & DF & MGSF -9.55 ± 2.64** .23 ± .05** o
 
to
 
± .02** .07 ± .04 .091 
SAF & DF & MGSF -9.17 ± 2.60** .23 ± .05** .03 ± .02** .07 ± .04 .09 
SF & DAF & MGSF -9.68 ± 2.59** .23 ± .04** .03 ± .02** .07 + .04 .092 
SF & DF & MGSAF -9.56 ± 2.63** .23 ± .04** .03 + .02** 
00 o
 ± .05 .091 
SAF & DAF & MGSF -9.26 ± 2.55** .23 ± .05** .03 + .02** .07 ± .04 .091 
SAF & DF & MGSAF -9.18 + 2.59** .23 ± .05** .03 + .02** .08 ± .05 .09 
SF & DAF & MGSAF -9.69 + 2.58** .23 ± .04** o
 
w
 
± .02** .08 ± .05 .093 
SAF & DAF & MGSAF -9.27 ± 2.55** .23 ± .05** .03 ± .02** .08 ± .05 .091 
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2 
adjusted sires' transmitting abilities and the lowest R was 
0.001 for unadjusted dams' transmitting abilities. Using 
the adjusted transmitting abilities in the prediction 
models, however, improved the regression coefficients from 
0.37 to 0.43 for sires and from 0.22 to 0.25 for maternal 
grandsires. 
TABLE 51. Estimated regression coefficients for milk in a 
model of prediction contained a single 
independent variable and the young bulls ETAs 
(Data I, Model II) as a dependent variable 
5 
Independent Intercept Reg. Coeff. R 
Variable « b^ 
SM -413.4 ± 72.38** .37 ± .07 
00 O
 
SAM -429.89 ± 70.90** .43 ± .08 .091 
DM -96.3 ± 56.11* .01 ± .02** .001 
DAM -101.79 ± 55.02* .01 ± .02** .002 
MGSM -190.26 ± 46.19** .22 ± .06 .036 
MGSAM -191.53 ± 45.07** .25 ± .07 .039 
* p<.05. 
** 
p<.01. 
99 
Table 52 shows the estimated regressions coefficients 
for milk using combinations of two points pedigree models to 
predict young bulls' transmitting abilities. The dependent 
variable, young bulls' transmitting abilities, in all the 
models of Table 52 were obtained from model II. In the 
combinations of sires and dams, dams' regression 
coefficients were highly significant (p<.01), but sires' 
regression coefficients were not significant and the 
coefficients for sires' adjusted transmitting abilities were 
higher than those for the unadjusted transmitting abilities 
(0.43 vs. 0.38). The regression coefficients in the sires 
and maternal grandsires combination were not significant, 
but, the adjustment improved the regression coefficients and 
2 increased R s. Dams and maternal grandsires combinations 
gave highly significant (p<.01) regression coefficients with 
2 
or without adjustment. In general, R s were higher than one 
point pedigree models. 
Table 53 shows the estimated regressions coefficients 
for milk using combinations of three points pedigree models 
to predict young bulls' transmitting abilities. The 
dependent variable, young bulls' transmitting abilities, in 
all the models of Table 53 were obtained from model II. All 
combinations gave non significant regression coefficient for 
sires, adjusted and unadjusted, but highly significant 
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TABLE 52. Estimated regression coefficients for milk in a 
model of prediction contained two independent 
variables and the young bulls ETAs (Data I, Model 
II) as a dependent variable 
2 
Independent Intercept Regression Coefficients R 
Variables « 
bi bg 
SM & DM -459.57 ± 88.04** .38 ± .07 
CM O
 ± .02** .083 
SAM & DM -472.82 ± 86.14** .43 ± 
CO o
 
CM O
 ± .02** .094 
SM & DAM -464.76 ± 87.25** 
CO m
 ± .07 .02 ± .02** .084 
SAM & DAM -476.59 ± 85.22** .43 ± 
00 o
 
CM O
 ± .02** .094 
SM & MGSM -557.69 ± 80.39** .39 ± .07 .23 ± 
vo o
 .122 
SAM & MGSM -579.35 ± 79.19** .44 ± .07 .24 ± .06 .135 
SM & MGSAM -559.51 ± 79.63** .39 ± .07 .27 ± .07 .126 
SAM & MGSAM -580.95 ± 78.41** .45 ± 
GO O
 .27 ± .07 .139 
DM & MGSM -230.07 ± 67.69** 
CM O
 ± .02** .22 ± .06** .038 
DAM & MGSM -232.09 ± 66.27** 
CM O
 ± .02** .22 ± .06** .038 
DM & MGSAM -229.92 ± 66.54** O
 
to
 
± .02** .25 ± .07** .041 
DAM & MGSAM -232.1 ± 65.18** 
CM O
 ± .02** .25 ± .07** .042 
** 
p<.01. 
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(p<.01) regression coefficients for dams and maternal 
grandsires, adjusted and unadjusted. None of the regression 
coefficients in the three points pedigree models were near 
to the theoretical coefficients except those for sires and 
the adjustment improved them. 
Table 54 shows the estimated regressions coefficients 
for fat using one point pedigree models to predict young 
bulls' transmitting abilities. The dependent variable, 
young bulls' transmitting abilities, in all the models of 
Table 54 were obtained from model II. All regression 
coefficients for adjusted and unadjusted transmitting 
abilities were highly significant (p<.01) except for 
adjusted maternal grandsires were the regression coefficient 
was significant (p<.05). R s were low in all cases. None 
of the regression coefficients in the one point pedigree 
models were near to the theoretically expected coefficients, 
even though, the adjustment improved those coefficients. 
Table 55 shows the estimated regressions coefficients 
for fat using combinations of two points pedigree models to 
predict young bulls' transmitting abilities. The dependent 
variable, young bulls' transmitting abilities, in all the 
models of Table 55 were obtained from model II. All 
combinations gave highly significant (p<.01) coefficients. 
R S were higher than one point pedigree. None of the 
TABLE 53. Estimated regression coefficients for milk in a model of prediction 
contained three independent variables and the young bulls ETAs (Data I, 
Model II) as a dependent variable 
Independent Intercept Regression Coefficients 
Variables « 
bi(Sire) b2(Dam) b3(MGS) 
SM Sc DM & MGSM -619.15 ± 95.45** .39 ± .07 .02 ± .02** .24 ± .06** .126 
SAM & DM & MGSM -637.46 ± 93.79** .45 ± .08 .02 ± .02** .24 ± .06** .138 
SM St DAM & MGSM -619.98 ± 94.35** .39 ± .07 .02 ± .02** .24 ± .06** .126 
SM & DM & MGSAM -619.17 + 94.52** .39 ± .07 .02 ± .02** .27 ± .07** .13 
SAM & DAM & MGSM -636.72 ± 92.57** .45 ± .08 .02 ± .02** .24 ± .06** .139 
SAM & DM & MGSAM -637.25 ± 92.84** .45 ± .08 .02 ± .02** .27 ± .07** .142 
SM & DAM & MGSAM -620.22 ± 93.47** .39 ± .07 .02 + .02** .27 ± .07** .13 
SAM & DAM & MGSAM -636.72 ± 91.66** .45 ± .08 .02 ± .02** .27 ± .07** .142 
** p<.01. 
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TABLE 54. Estimated regression coefficients for fat in a 
model of prediction contained a single 
independent variable and the young bulls ETAs 
(Data I, Model II) as a dependent variable 
2 
Independent Intercept Reg. Coeff. R 
Variable « b^ 
SF - 7 . 3 8  ± 1 . 6 1 * *  . 3 2  ± . 0 4 * *  .17 
SAF - 6 . 8 3  ± 1 . 5 6 * *  . 3 3  ± . 0 4 * *  .17 
D F  2 . 0 1  ± 1 . 8 2  . 0 1  ± . 0 2 * *  . 0 0 1  
DAF 1 . 7  ± 1 . 7 9  . 0 2  ± . 0 2 * *  . 0 0 3  
MGSF 
r
o
 C
M
 O
 
1
 ± 1 . 4 9  .13 ± . 0 4 * *  . 0 2 7  
MGSAF - 0 . 1 7  ± 1 . 4 7  .14 ± . 0 5 *  . 0 2 7  
p < . 0 5 .  
regression coefficients in the two points pedigree models 
were near to the theoretically expected coefficients. 
Table 56 shows the estimated regressions coefficients 
for fat in the case of using combinations of three points 
pedigree models to predict young bulls' transmitting 
abilities. Young bulls' transmitting ability estimates, 
dependent variable in all the models of Table 56, were 
obtained from model II. All combinations gave highly 
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TABLE 55. Estimated regression coefficients for fat in a 
model of prediction contained two independent 
variables and the young bulls ETAs (Data I, Model 
II) as a dependent variable 
2 
Independent Intercept Regression Coefficients R 
Variables « 
bi b2 
SF & DF -9.74 ± 2.21** .33 ± .04** 
CO o
 ± .02** .176 
SAP & DF -9.15 ± 2.17** .34 ± .04** .02 ± .02** .174 
SF & DAF -9.93 ± 2.18** .33 ± .04** .03 ± .02** .178 
SAF & DAF -9.3 ± 2.13** .34 ± .04** .03 ± .02** .175 
SF & MGSF -9.79 ± 1.83** .32 ± .04** .10 ± .04** .188 
SAF & MGSF -9.3 ± 1.80** .33 ± .04** .11 ± .04** .187 
SF & MGSAF -9.78 ± 1.82** .32 ± .04** .11 ± .04** .189 
SAF & MGSAF -9.3 ± 1.79** .33 ± .04** .12 ± .04** .188 
DF & MGSF -1.67 ± 2.18 .02 ± .02** .13 ± .04** .03 
DAF & MGSF -1.89 ± 2.14 .02 ± .02** .13 ± .04** .031 
DF & MGSAF -1.62 ± 2.16 .02 ± .02** .13 ± .05** .03 
DAF & MGSAF -1.82 ± 2.12 .02 ± .02** .14 ± .05** .031 
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y 
significant (p<.01) regression coefficients. R s were 
higher than those of the two points pedigree models, but, 
none of the regression coefficients in the three points 
pedigree models were near to the theoretically expected 
coefficients. 
In conclusion, using young bulls' transmitting ability 
estimates that were obtained from model I, young bulls 
random and sires of herdmates fixed, were not as good as 
those obtained from model II, young bulls and sires of 
herdmates considered random in predicting young bulls' 
evaluation, especially for milk. Regression coefficients to 
predict a young bull transmitting ability from combinations 
of his dam, and maternal grandsires transmitting abilities 
are difficult to interpret because the maternal grands ire' 
estimated transmitting ability enters the dam transmitting 
ability estimate in an unknown way. The regression 
coefficients for sires and/or maternal grandsires, either 
used separately or in a combination, were close to the 
theoretically expected regression coefficients when adjusted 
transmitting ability estimates were used to predict young 
bulls' evaluation. The regression coefficients for the 
dams, either used alone or in a combination, were much 
smaller than the theoretical regression coefficient and the 
adjustment generally did not improve these coefficients. 
TABLE 56. Estimated regression coefficients for fat in a model of prediction 
contained three independent variables and the young bulls ETAs (Data 1, 
Model IIj as a dependent variable 
Independent Intercept Regression Coefficients 
Variables « 
bi(Sire) b2(Dam) b3(MGS) 
SF & DF & MGSF -12.61 ± 2.41** .32 ± .04** 
ro o
 ± .02** .11 ± .04** .197 
SAF & DF & MGSF -12.09 + 2.38** .33 ± .04** .03 ± .02** .11 ± .04** .195 
SF C. DAF Ct MGSF -12.69 ± 2.37** .32 ± .04** .03 ± .02** .11 ± .04** .198 
SF & DF St MGSAF -12.62 + 2.41** .32 ± .04** .03 ± .02** .12 ± .04** .197 
SAF St DAF & MGSF 1 M
 
to
 
to
 
± 2.34** .33 + .04** .03 ± .02** .11 ± .04** .196 
SAF & DF & MGSAF -12.1 ± 2.38** .34 ± .04** .03 ± .02** .12 ± .04** .196 
SF fit DAF fit MGSAF -12.7 ± 2.37** .32 ± .04** .03 ± .02** .12 ± .04** .199 
SAF fit DAF & MGSAF -12.14 ± 2.33** .33 ± .04** .03 ± .02** .12 ± .04** .197 
** p<.01. 
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These results were similar to those obtained by Murphy et 
al. (1982). They stated that the preferential treatment of 
the potential bull dams is a possible explanation for these 
results. In general, adjusting the production records for 
past reproductive performance improved the prediction of 
sons' future first lactation progeny evaluation. 
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SUMMARY AND CONCLUSIONS 
Previous research studies have detected a genetic 
antagonism of yield and fertility. However, most of 
fertility traits have little or no additive genetic 
variation. To maximize genetic progress, environmental 
influences that limit the accuracy of selection need to be 
eliminated. 
Data were analyzed to determine the effect of adjusting 
production records for present days open, previous days 
open, and previous days dry on sire and cow evaluation and 
pedigree prediction of young bulls' progeny tests for milk 
and fat. 
Two BLUP model were used to evaluate Holstein young 
bulls for production using their first crop daughters and 
their herdmates with and without adjusting records for days 
open. Adjusting for days open had a substantial effect on 
young bulls' transmitting ability estimates and consequently 
their rank for both milk and fat regardless of the model. 
Hence, adjusting production data before choosing young bulls 
for progeny tests is important to achieve faster genetic 
progress. 
A BLUP model was used to evaluate sires and dams using 
multiple lactation data with and without adjusting records 
for present days open, previous days open, and previous days 
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dry. The effect of adjustments on sires' transmitting 
abilities, using multiple lactation records, were large as 
were differences in rank, but, less than the effect of 
adjustments on first lactation records. It appears that the 
antagonism of yield and fertility decreases from one 
lactation to the next. However, the results of sire 
evaluation showed the large effect of adjusting production 
data for past reproductive performance and the potential 
impact on future generations through correctly choosing 
sires of sons. Effects of adjustments on cow evaluation 
were tremendously large and provided a clear evidence on the 
importance of adjusting dams records before choosing bulls' 
mothers. 
Many combinations of pedigree information were used to 
determine the effect of adjustment on pedigree prediction 
and which combinations were best predictors of young bulls' 
transmitting abilities. Adjusting production records for 
past reproductive history improved the regression 
coefficients for sires and maternal grandsire and 
consequently improved the prediction of young bulls 
transmitting abilities. The regression coefficients for 
dams were much smaller than the theoretically expected 
coefficients and the adjustment did not generally improve 
them. Using dams' first lactations only in predicting their 
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sons' transmitting abilities may give different results 
especially with adjustment. Sires and/or maternal 
grandsires, either used separately or in a combination, with 
adjustment were best predictors of young bulls' transmitting 
abilities. 
The importance of adjusting production records for past 
reproductive performance has been proved, but, it would be 
useful to study the simultaneous effect of adjusting 
production data for previous days open and present days open 
separately from days dry on sire and cow evaluation. 
Ill 
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APPENDIX 
Transmitting Abilities Estimates of the Young Bulls, Sires, 
Maternal Grandsires, and Dams for Milk and Fat 
TABLE 1. Transmitting êibility estimates of the young bulls for adjusted and unadjusted milk and 
fat (First Lactations, Data I, Model I) 
Bull No. Milk Fat 
ID Prog. 
Aci3ustea unaagusted I MjUsfSSL unad]usté3 Z 
: Diff.® Diff.° 
BLUP Rank BLUP Rank BLUP Rank 
1623775 77 -443.57 410 -353.42 394 -90.15 -17.73 415 -14.55 387 -3.18 
1681130 57 832.57 45 849.51 38 -16.94 4.80 180 5.19 180 -0.39 
1681996 43 -79.93 323 -214.44 362 134.51 22.66 62 18.11 75 4.55 
1682163 41 -178.25 351 -83.37 320 -94.88 21.83 64 25.54 44 -3.71 
1682467 95 267.57 189 187.66 216 79.91 25.73 45 23.21 56 2.52 
1682475 41 48.44 270 -73.86 314 122.30 0.08 231 -4.56 290 4.64 
1682571 73 246.73 203 275.69 186 -28.96 14.42 100 15.13 96 -0.72 
1682897 42 -722.68 456 -686.53 452 -36.15 -14.13 389 -13.59 382 -0.54 
1683574 64 -93.62 327 23.88 281 -117.50 -8.36 328 -4.40 288 -3.96 
1683890 37 -106.38 330 9.71 285 -116.09 29.61 31 33.19 23 -3.59 
1684137 54 -796.55 460 -766.72 461 -29.83 -13.27 381 -12.14 368 -1.13 
1684501 87 490.54 102 500.19 107 -9.65 -4.28 282 -4.01 285 -0.27 
1684994 42 -461.71 412 -521.24 424 59.54 -7.62 318 -10.46 348 2.83 
1685067 44 -284.71 379 -269.47 376 -15.24 11.64 130 11.45 123 0.19 
1685332 39 267.42 190 236.93 198 30.49 3.25 194 2.78 206 0.47 
1685337 33 -589.18 437 -512.99 420 -76.19 -2.20 258 0.12 230 -2.32 
1685359 36 454.98 117 375.50 154 79.48 13.62 110 11.27 125 2.35 
1685436 58 548.21 90 473.11 116 75.10 -5.42 294 -7.19 317 1.78 
1685527 37 822.44 48 841.47 40 -19.02 8.04 150 8.25 149 -0.21 
1685572 47 -884.81 468 -704.15 454 -180.67 -12.01 366 -6.62 311 -5.39 
1685573 55 -57.83 313 134.34 240 -192.16 -1.11 249 5.12 181 -6.23 
1686025 95 1592.94 3 1617.09 3 -24.15 66.36 1 66.63 1 -0.27 
1686056 48 -407.59 404 -551.08 429 143.49 7.78 155 1.83 211 5.95 
1686061 36 374.48 147 345.94 160 28.55 -3.44 271 -3.99 284 0.55 
1686062 40 -1306.51 483 -1190.07 481 -116.44 -24.25 445 -19.94 430 -4.31 
1686245 57 400.56 139 561.49 89 -160.93 -4.18 279 1.41 214 -5.59 
1686926 39 349.88 154 282.17 182 67.71 -9.47 341 -11.46 362 1.99 
1687133 33 -624.19 444 -670.52 447 46.33 -14.52 392 -16.60 404 2.08 
1687242 37 50.26 268 55.75 267 -5.49 -7.15 313 -6.47 309 -0.68 
1687530 37 -34.10 304 8.87 286 -42.97 -23.46 440 -22.19 440 -1.27 
1687819 57 -13.71 293 -118.47 330 104.76 -9.92 346 -13.53 380 3.62 
1688240 60 -179.21 353 -410.50 401 231.29 13.43 111 5.22 179 8.20 
®Diff. 
^iff. 
= Adjusted Milk - Milk. 
= Adjusted Fat - Fat. 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. -
Augustea unaa]ustea T 
Diff.® 
BLUP RanK BLUP Hank 
1688322 88 -436.59 408 -503.13 417 66.55 
1688781 50 236.03 205 264.85 189 -28.82 
1688783 80 -137.16 337 -147.00 339 9.83 
1688937 45 409.05 135 480.09 114 -71.04 
1689658 41 277.05 183 395.77 144 -118.72 
1689838 82 -121.91 334 -77.80 316 -44.11 
1689840 39 437.62 124 302.14 174 135.49 
1689860 93 786.22 55 684.65 64 101.58 
1689995 47 506.74 96 438.65 126 68.09 
1690026 35 -561.59 432 -603.69 436 42.11 
1690450 51 333.64 162 311.69 169 21.94 
1690621 42 -174.57 350 -190.74 351 16.17 
1690623 58 24.36 282 74.12 260 -49.76 
1690640 43 -205.93 360 -124.12 334 -81.81 
1690655 25 -249.94 366 -238.36 367 -11.57 
1691474 68 279.13 182 308.92 172 -29.79 
1691527 29 62.06 260 56.15 266 5.91 
1691602 38 275.15 184 285.21 179 -10.06 
1691866 81 -465.09 413 -390.48 399 -74.61 
1692358 39 -62.97 316 36.41 278 -99.38 
1692359 39 423.86 132 319.46 166 104.40 
1692423 51 -941.46 472 -1120.99 479 179.53 
1692619 36 37.39 277 -14.49 292 51.88 
1692687 94 507.74 95 603.36 81 -95.62 
1692742 78 -17.16 296 16.49 284 -33.65 
1692902 24 -868.76 467 -623.16 442 -245.60 
1693308 39 798.38 52 759.16 51 39.22 
1693335 69 -58.50 314 -136.31 335 77.81 
1693758 70 129.23 233 173.16 222 -43.92 
1693772 33 -160.14 344 -205.44 359 45.31 
1693820 29 -594.92 440 -623.69 443 28.77 
1694006 93 317.50 167 394.35 146 -76.85 
1694023 91 818.72 49 737.39 59 81.33 
1694070 95 -154.53 343 -109.25 328 -45.28 
1694131 27 219.69 211 28.54 280 191.15 
1694216 92 -343.04 394 -293.95 382 -49.09 
1694382 99 -23.48 298 -30.28 300 6.80 
1694424 42 37.65 276 35.92 279 1.73 
1694572 68 632.91 71 621.89 78 11.02 
Fat 
aagusten unaagustëa Z 
Diff.° 
BLUP RanK 
-27.62 461 -29.48 459 1.86 
-10.71 351 -10.10 346 -0.62 
0.37 228 0.22 228 0.15 
-6.74 305 -3.88 282 -2.86 
-12.28 370 -8.18 325 -4.10 
9.08 145 10.66 131 -1.59 
6.40 164 1.93 210 4.47 
24.87 50 21.74 64 3.14 
4.46 181 2.76 207 1.70 
-17.19 412 -18.26 414 1.07 
13.36 112 12.52 118 0.84 
-9.79 344 -9.63 338 -0.16 
-11.83 365 -9.77 342 -2.06 
4.01 187 6.73 166 -2.72 
-31.99 468 -31.44 466 -0.55 
-14.35 391 -13.43 379 -0.92 
-8.77 332 -8.95 331 0.17 
28.92 35 28.75 36 0.17 
-18.96 420 -16.57 401 -2.39 
1.19 219 4.79 183 -3.60 
10.74 138 7.10 163 3.64 
-13.54 383 -19.60 426 6.05 
2.91 199 0.90 222 2.01 
-9.20 336 -5.88 296 -3.31 
5.36 178 6.20 171 -0.84 
-55.17 483 -47.07 480 -8.10 
12.25 124 10.48 134 1.77 
1.86 208 -1.08 248 2.95 
-18.10 419 -16.29 400 -1.81 
0.25 230 -1.07 247 1.32 
-17.80 417 -18.60 419 0.80 
-11.57 362 -9.31 335 -2.26 
7.20 162 4.53 188 2.67 
-3.86 276 -2.55 267 -1.32 
-2.75 264 -8.46 328 5.71 
-35.98 470 -34.01 468 -1.96 
11.12 135 10.82 130 0.30 
8.00 151 8.19 150 -0.19 
-3.00 267 -2.45 266 -0.55 
Tcible 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aaiustea unad^ ustëS T 
Diff.^  
BLUP RanK BLUP Rank 
1694573 52 316.72 168 117.74 248 198.98 
1694585 47 -832.23 465 -826.22 463 -6.01 
1694652 58 1036.20 29 922.64 31 113.56 
1694710 35 -885.86 469 -890.17 470 4.32 
1694878 41 -201.29 359 -153.73 341 -47.56 
1695206 26 381.49 142 396.51 142 -15.02 
1695218 40 186.19 221 100.68 251 85.50 
1695482 30 437.90 123 492.55 109 -54.65 
1695593 95 -898.70 470 -896.59 471 -2.11 
1695677 44 -54.55 309 -56.09 310 1.54 
1695854 58 -111.68 331 -248.47 370 136.79 
1695908 32 -255.93 368 -210.48 360 -45.44 
1696203 27 -160.83 345 -26.25 297 -134.58 
1696569 37 -119.05 332 -43.22 305 -75.83 
1697068 93 -1683.43 484 -1537.57 484 -145.85 
1697162 76 358.45 152 406.13 137 -47.67 
1697210 94 -342.27 393 -412.29 403 70.02 
1697385 42 380.88 145 284.29 180 96.59 
1697396 35 162.94 227 47.67 270 115.27 
1697397 41 -639.04 449 -672.03 448 32.99 
1697418 47 -264.05 371 -136.37 336 -127.68 
1697421 42 590.42 81 547.95 95 42.46 
1697514 69 425.02 130 420.11 131 4.92 
1697719 28 1122.34 18 1101.03 20 21.31 
1697741 67 -315.71 387 -381.25 397 65.54 
1697743 43 -708.20 453 -837.81 465 129.62 
1698093 35 1043.51 27 741.50 58 302.01 
1698200 64 455.16 116 550.05 94 -94.90 
1698221 68 -144.83 339 -315.79 387 170.97 
1698335 58 56.98 264 277.36 184 -220.38 
1698734 41 336.43 160 267.18 188 69.24 
1698738 70 890.58 37 912.46 32 -21.89 
1698918 37 94.60 250 124.45 245 -29.85 
1698985 42 -97.90 328 -35.83 302 -62.07 
1699191 39 -20.06 297 -80.46 318 60.40 
1699217 45 -626.19 445 -829.14 464 202.96 
1699347 47 -279.25 377 -250.58 372 -28.67 
1699493 44 648.00 69 734.56 60 -86.56 
1699535 36 -42.36 307 -67.51 313 25.15 
Fat 
Adjustea unaajustéS Z 
Dif£.° 
BLUP Rank BLUP Rank 
44.08 10 36.62 16 7.47 
-4.96 287 -5.27 293 0.32 
25.37 47 21.57 65 3.80 
-10.06 347 -10.57 352 0.51 
-0.66 240 0.35 226 -1.01 
-5.43 295 -4.53 289 -0.89 
16.62 87 13.55 109 3.08 
15.23 95 16.70 83 -1.47 
-52.40 482 -51.98 482 -0.42 
-9.11 335 -9.62 337 0.51 
1.45 214 -3.36 276 4.81 
-11.19 357 -10.02 345 -1.17 
-23.52 441 -19.21 422 -4.31 
-44.22 478 -41.06 474 -3.17 
-3.65 273 1.26 217 -4.90 
22.85 61 24.33 50 -1.48 
12.82 120 10.65 132 2.17 
5.48 174 3.08 202 2.40 
16.92 84 14.13 103 2.79 
-8.83 334 -10.53 351 1.70 
-3.67 274 0.59 225 -4.27 
27.35 41 25.94 42 1.42 
-9.24 337 -9.69 340 0.44 
38.64 14 37.59 15 1.05 
9.50 143 6.68 167 2.82 
12.87 119 7.71 156 5.16 
21.34 66 11.74 120 9.60 
5.36 177 8.56 146 -3.20 
4.44 182 -1.92 257 6.37 
44.78 8 52.06 4 -7.29 
7.72 156 6.17 172 1.55 
39.62 12 40.51 12 -0.89 
10.93 137 11.17 127 -0.24 
-13.85 386 -11.84 365 -2.00 
13.31 114 10.95 129 2.36 
-10.12 349 -17.39 408 7.27 
14.07 104 15.01 97 -0.95 
29.38 34 32.08 27 -2.69 
1.93 205 1.36 215 0.57 
Tcible 1. (Continued) 
Bull Mo. Milk 
ID Prog. 
Ad^ ustea unad]usted T 
Diff.® 
BLUP Rank BLUP Rank 
1699750 27 -207.03 361 -303.17 384 96.14 
1700345 42 486.68 104 380.97 150 105.71 
1700347 96 -534.48 430 -578.77 433 44.29 
1700362 64 84.77 254 -66.89 312 151.66 
1700383 29 -497.16 423 -533.29 427 36.14 
1700553 96 -128.85 336 4.89 287 -133.74 
1700556 55 -600.11 442 5^58.68 431 -41.43 
1700626 33 117.84 239 96.98 252 20.86 
1700678 43 39.59 275 -16.71 293 56.30 
1700705 42 -72.91 320 -42.01 304 -30.90 
1700794 35 612.85 75 682.93 65 -70.08 
1701026 42 -218.18 362 -177.10 348 -41.08 
1701301 43 -153.01 342 -266.97 375 113.96 
1701378 33 -361.35 396 -287.59 381 -73.76 
1701379 93 60.43 262 121.92 246 -61.50 
1701495 38 -326.37 389 -280.66 380 -45.71 
1701542 44 297.40 173 387.08 148 -89.67 
1701643 42 193.37 218 171.82 223 21.55 
1701708 54 -763.48 458 -871.96 468 108.48 
1701711 40 -1075.57 478 -1138.69 480 63.12 
1701726 49 628.92 72 700.00 63 -71.09 
1701903 50 -589.81 438 -497.09 415 -92.72 
1702109 42 -468.01 414 -531.51 426 63.50 
1702128 97 348.76 155 275.34 187 73.42 
1702139 52 580.71 83 557.70 93 23.01 
1702480 33 257.64 197 193.10 212 64.53 
1702698 60 1298.02 8 1407.45 7 -109.43 
1702759 34 255.09 198 307.76 173 -52.68 
1702760 97 257.89 196 246.82 196 11.07 
1702984 46 56.25 266 38.56 277 17.69 
1702986 76 305.67 170 405.13 139 -99.46 
1703096 34 247.24 202 156.30 233 90.93 
1703190 54 98.00 249 -116.26 329 214.26 
1703483 90 -292.67 383 -318.47 388 25.81 
1703704 24 -550.28 431 -665.90 446 US.61 
1704362 22 -492.80 422 -466.97 408 -25.83 
1705676 30 -990.33 476 -883.54 469 -106.80 
1706010 52 109.48 243 192.15 214 -82.67 
1706037 64 177.26 224 17.58 283 159.68 
Fat 
Adjusted unadjusted Z 
Diff.° 
BLUP Rank BLUP KanK 
-12.24 369 -15.72 398 3.49 
1.48 213 -1.77 254 3.25 
-62.13 484 -62.52 484 0.40 
-3.62 272 -8.03 322 4.41 
2.97 197 1.75 212 1.22 
46.37 5 50.63 5 -4.26 
19.85 73 21.19 66 -1.34 
25.15 49 24.12 53 1.02 
-17.10 411 -19.12 421 2.01 
34.96 20 35.38 19 -0.42 
2.46 204 5.59 177 -3.13 
-2.39 259 -0.68 242 -1.72 
-7.12 312 -10.51 350 3.40 
-14.55 393 -12.33 373 -2.22 
-4.46 283 -2.39 265 -2.07 
7.37 159 8.62 145 -1.25 
-12.23 368 -8.48 329 -3.75 
30.95 29 29.76 35 1.19 
-48.05 480 -50.96 481 2.90 
-42.87 476 -44.91 479 2.04 
12.48 122 15.40 92 -2.91 
-4.54 284 -1.48 252 -3.06 
-11.14 356 -13.18 376 2.04 
17.39 82 14.83 99 2.56 
20.04 72 19.59 69 0.45 
3.94 188 1.19 218 2.75 
-4.26 280 -0.15 234 -4.10 
17.12 83 19.41 70 -2.30 
33.18 22 32.20 26 0.98 
-15.32 397 -15.49 393 0.16 
11.97 126 15.39 93 -3.42 
-0.84 243 -3.12 274 2.28 
-16.68 406 -23.01 444 6.33 
-11.43 360 -12.21 372 0.79 
-16.16 403 -19.73 428 3.57 
6.09 167 6.98 164 -0.89 
-44.97 479 -41.32 476 -3.65 
-4.04 278 -0.92 245 -3.12 
6.10 166 0.91 221 5.18 
Table 1. (Continued) 
Bull NO. Milk 
ID Prog. 
Adjusted unadjustëa T 
J Diff.® 
BLUP Rank BLUP Rank 
1706223 28 -138.89 338 -170.12 346 31.22 
1706256 34 112.96 242 140.06 238 -27.11 
1706464 33 828.30 46 928.70 29 -100.40 
1706535 34 723.95 63 709.98 62 13.97 
1706656 46 -917.21 471 -842.05 466 -75.15 
1706741 36 -393.80 402 -279.09 379 -114.71 
1706864 57 296.96 174 193.16 211 103.80 
1706944 66 147.33 230 163.12 228 -15.80 
1707145 34 45.01 272 84.50 255 -39.49 
1707217 54 34.45 280 -95.94 325 130.39 
1707240 28 -7.45 291 57.30 265 -64.75 
1707392 39 -150.32 340 -95.57 324 -54.75 
1707676 51 -486.85 420 -514.97 423 28.12 
1707935 26 334.28 161 351.86 159 -17.59 
1708143 41 67.29 258 68.44 261 -1.15 
1708162 39 -274.11 375 -242.60 369 -31.51 
1708444 32 -54.85 310 -7.72 288 -47.13 
1708620 69 145.76 231 284.19 181 -138.43 
1708916 44 249.17 201 320.73 165 -71.56 
1709072 66 436.70 125 377.03 153 59.66 
1709417 90 -187.10 355 -189.74 350 2.64 
1709598 48 183.37 222 125.49 244 57.88 
1709760 34 262.02 194 147.18 235 114.84 
1709764 61 374.24 148 383.95 149 -9.71 
1709836 40 -35.92 305 53.48 269 -89.40 
1709993 31 857.30 39 744.06 57 113.24 
1710057 67 449.20 118 496.29 108 -47.09 
1710104 87 446.33 119 501.49 105 -55.15 
1710278 70 751.85 61 722.59 61 29.26 
1710380 47 775.20 58 827.14 43 -51.94 
1710401 59 -510.87 428 -644.75 444 133.88 
1710481 35 -506.79 426 -612.49 438 105.70 
1710540 35 113.74 241 166.35 225 -52.61 
1710753 44 445.06 120 412.80 134 32.27 
1710977 60 404.04 137 460.20 120 -56.17 
1711050 28 -257.82 369 -210.86 361 -46.96 
1711696 38 -164.42 348 -141.78 338 -22.64 
1711974 46 -614.37 443 -617.71 440 3.34 
1712271 22 287.23 178 561.26 90 -274.03 
Fat 
Adjusted unadjustéa Z 
Diff.° 
BLUP Rank BLUP Rank 
-0.89 244 -1.99 258 1.11 
-7.73 319 -6.39 306 -1.34 
0.64 223 4.24 193 -3.60 
-5.53 298 -5.92 298 0.39 
-43.47 477 -41.18 475 -2.29 
-19.60 424 -15.68 397 -3.93 
-14.00 387 -16.60 403 2.60 
-7.08 310 -6.14 302 -0.94 
-29.66 463 -27.89 455 -1.77 
-7.50 317 -11.74 364 4.24 
-13.65 385 -10.66 354 -2.99 
-10.94 353 -8.80 330 -2.14 
12.06 125 10.49 133 1.56 
0.48 227 0.88 223 -0.40 
1.23 218 1.71 213 -0.48 
-13.02 378 -12.17 369 -0.85 
-12.09 367 -10.50 349 -1.59 
-7.42 316 -2.27 264 -5.15 
11.25 134 13.45 112 -2.20 
-12.35 372 -13.97 385 1.62 
-20.55 430 -20.30 431 -0.25 
-6.60 304 "8.24 326 1.64 
-10.07 348 -13.58 381 3.51 
14.09 103 14.11 104 -0.02 
3.77 190 6.35 170 -2.58 
13.00 117 9.14 141 3.86 
21.22 68 22.96 59 -1.74 
28.74 36 30.37 32 -1.63 
-1.18 250 -2.00 259 0.83 
5.56 173 7.24 161 -1.68 
-14.27 390 -18.15 412 3.88 
-26.11 454 -28.99 458 2.89 
-5.08 291 -3.39 277 -1.69 
-1.06 247 -1.68 253 0.62 
2.66 202 4.68 187 -2.02 
-0.53 239 1.32 216 -1.85 
17.40 81 17.79 78 -0.40 
-31.43 467 -31.90 467 0.47 
-5.01 289 3.94 196 -8.96 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aanustea unaajusrea T 
Diff.^  
BLUP RcUlK BLUP RanK 
1712301 54 -1125.33 480 -1005.81 475 -119.52 
1712350 40 -57.46 312 -23.71 296 -33.75 
1712682 87 -42.09 306 -77.74 315 35.65 
1712719 54 89.19 252 65.22 263 23.97 
1712769 51 66.95 259 175.42 221 -108.47 
1713092 39 753.45 60 631.40 76 122.05 
1713338 39 -289.04 380 -196.10 352 -92.95 
1713340 42 92.58 251 229.86 201 -137.28 
1713386 94 -1165.90 481 -1268.70 483 102.79 
1713806 33 9.06 286 163.69 227 -154.63 
1713921 57 -486.04 419 -466.67 406 -19.37 
1714277 36 -29.71 301 21.21 282 -50.92 
1714278 43 794.52 53 666.01 68 128.51 
1714309 41 503.23 97 524.68 100 -21.44 
1714544 40 515.87 94 567.22 86 -51.34 
1714545 50 254.00 199 178.65 218 75.35 
1714551 50 -265.09 372 -240.30 368 -24.79 
1714827 34 623.52 73 633.31 73 -9.78 
1714887 43 483.97 105 560.17 91 -76.20 
1715095 44 435.33 127 396.30 143 39.03 
1715210 33 849.22 40 878.42 35 -29.21 
1715237 36 219.39 212 192.20 213 27.19 
1715672 44 20.42 284 47.14 271 -26.72 
1715880 46 1109.25 19 1101.54 19 7.71 
1715898 29 56.91 265 -185.23 349 242.14 
1716049 50 431.81 129 404.37 140 27.43 
1716455 32 264.64 193 276.27 185 -11.63 
1716764 93 376.47 146 380.72 151 -4.25 
1716766 58 -421.03 407 -357.32 395 -63.71 
1716788 46 -10.47 292 -91.05 323 80.58 
1716887 32 -120.17 333 -121.32 333 1.15 
1716891 42 8.45 287 43.04 273 -34.60 
1716945 54 148.01 229 236.18 200 -88.17 
1716950 52 -150.88 341 -100.15 326 -50.73 
1716951 89 -566.31 433 -615.97 439 49.66 
1716977 35 -453.39 411 -467.60 409 14.21 
1717135 48 -790.93 459 -739.40 459 -51.53 
1717253 68 383.03 141 406.44 136 -23.40 
1717296 34 532.94 91 524.07 101 8.87 
Fat 
Aa^ ustea unaaiustecE r 
Diff.° 
BLUP RanK BtUP Rank 
-26.55 455 -22.25 441 -4.30 
-3.09 268 -1.79 255 -1.30 
14.24 101 12.81 115 1.43 
-4.27 281 -4.25 287 -0.02 
-22.48 435 -18.57 418 -3.90 
29.87 30 25.33 45 4.54 
16.04 90 18.84 73 -2.81 
-8.23 326 -3.56 280 -4.67 
-27.04 458 -30.49 463 3.45 
-15.28 396 -9.86 344 -5.43 
-24.99 446 -23.92 445 -1.07 
-37.03 471 -35.00 470 -2.03 
23.96 56 19.07 71 4.89 
-13.11 380 -12.02 367 -1.09 
-2.80 265 -1.11 249 -1.69 
0.88 222 -0.91 244 1.79 
-12.42 373 -12.18 371 -0.24 
7.86 153 8.48 148 -0.63 
-5.07 290 -2.63 269 -2.43 
24.16 53 23.16 58 1.00 
-15.56 399 -14.55 388 -1.01 
-7.31 314 -8.09 324 0.78 
3.29 193 3.92 197 -0.63 
23.41 58 23.16 57 0.25 
-12.68 377 -20.93 434 8.25 
16.52 89 16.05 87 0.47 
-25.32 449 -24.72 448 -0.61 
7.80 154 8.03 153 -0.23 
-2.44 261 -0.13 233 -2.30 
-19.65 426 -21.70 437 2.05 
-7.81 321 -7.07 314 -0.74 
15.15 96 15.63 89 -0.48 
7.29 161 10.45 135 -3.16 
-9.83 345 -7.90 320 -1.92 
-37.54 472 -38.45 472 0.91 
-17.74 416 -17.96 410 0.21 
-19.16 422 -17.39 407 -1.77 
7.11 163 7.78 155 -0.67 
5.86 171 5.74 174 0.12 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aajustea unadjusted T 
Diff.® 
BLUP KanK 
1717318 39 107.27 245 38.78 276 68.50 
1717414 29 -596.90 441 -513.92 422 -82.98 
1717536 84 496.95 98 471.31 117 25.64 
1717713 40 490.00 103 645.55 70 -155.54 
1718080 25 606.61 78 585.77 84 20.84 
1718252 36 410.01 134 309.60 171 100.41 
1718279 91 -981.04 475 -1059.05 476 78.02 
1718436 34 272.20 186 316.75 168 -44.55 
1718522 44 -240.07 364 -277.22 378 37,16 
1718690 93 -585.89 436 -473.67 411 -112.22 
1718765 37 293.07 176 345.17 161 -52.10 
1718862 42 564.80 86 374.46 155 190.33 
1719027 40 -964.58 474 -1093.89 477 129.31 
1719192 52 639.14 70 633.27 74 5.87 
1719267 40 -633.55 447 -646.60 445 13.04 
1719325 49 -230.30 363 -201.61 356 -28.69 
1719422 50 -124.41 335 -228.42 364 104.02 
1719641 32 -313.07 386 -513.30 421 200.23 
1719658 40 -440.94 409 -551.80 430 110.87 
1719662 96 -416.88 406 -335.34 391 -81.54 
1719975 30 -251.35 367 r351.34 393 99.99 
1720013 50 -483.01 418 -529.87 425 46.86 
1720217 33 81.25 256 -28.10 298 109.35 
1720254 45 318.76 165 373.24 156 -54.49 
1721166 45 -501.41 424 -466.74 407 -34.66 
1721263 62 30.46 281 131.16 242 -100.70 
1721314 38 611.30 76 513.55 102 97.75 
1721329 40 959.21 34 889.01 34 70.20 
1721332 41 1289.53 9 1344.77 8 -55.24 
1721333 44 1124.77 17 1040.20 25 84.57 
1721497 33 1081.52 22 1031.32 26 50.20 
1721509 51 1961.56 1 2015.47 1 -53.91 
1721939 64 -476.58 416 -490.78 414 14.19 
1722252 59 348.24 156 334.68 163 13.56 
1722673 56 -25.08 299 -137.49 337 112.41 
1722862 50 -258.18 370 -204.22 357 -53.95 
1723349 44 -1181.86 482 -1215.06 482 33.20 
1723431 54 165.45 226 82.45 256 83.00 
1723435 32 723.80 64 632.40 75 91.41 
Fat 
Adjusted unadjusted b 
BLUP Hank BLUP Rank 
7.91 152 6.08 173 1.83 
-31.29 466 -28.68 457 -2.61 
-5.22 293 -6.01 300 0.78 
12.42 123 16.93 80 -4.51 
-1.42 252 -2.19 261 0.77 
17.98 77 14.65 100 3.32 
-50.10 481 -52.10 483 2.00 
11.58 131 13.66 108 -2.08 
-5.79 301 -6.26 304 0.47 
-23.06 436 -19.50 424 -3.56 
20.11 71 21.76 63 -1.65 
-10.94 354 -16.59 402 5.65 
-25.74 451 -29.90 462 4.16 
9.76 141 9.44 140 0.31 
-14.70 394 -14.85 389 0.15 
31.73 26 31.96 28 -0.23 
13.77 107 10.42 136 3.35 
-25.31 448 -31.21 465 5.90 
16.00 92 11.30 124 4.70 
-16.43 404 -14.21 386 -2.22 
-8.43 329 -11.54 363 3.11 
-9.29 338 -11.09 356 1.80 
11.32 133 7.98 154 3.34 
-1.66 256 0.15 229 -1.80 
-23.71 442 -22.51 442 -1.20 
19.21 74 22.44 60 -3.23 
11.70 129 8.53 147 3.17 
1.13 220 -1.17 251 2.30 
-0.33 235 2.08 209 -2.41 
49.76 4 47.00 7 2.76 
16.74 85 15.44 91 1.30 
42.17 11 43.85 9 -1.68 
-25.27 447 -25.57 449 0.30 
-11.47 361 -11.27 358 -0.20 
1.43 215 -2.24 263 3.67 
-17.88 418 -15.56 394 -2.32 
-35.23 469 -36.23 471 1.00 
-14.10 388 -15.90 399 1.80 
2.68 201 -0.46 236 3.14 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aaiustea unaagustëa ~ 
Diff 
BLUP RanK 
1723438 44 556.81 89 528.65 98 28.16 
1723612 69 -327.74 390 -199.31 353 -128.43 
1723741 53 1548.87 4 1553.36 4 -4.49 
1723818 45 231.30 206 236.93 199 -5.63 
1723987 53 467.40 111 478.36 115 -10.96 
1724053 35 602.73 80 837.47 42 -234.74 
1724078 92 433.55 128 571.58 85 -138.03 
1724079 93 471.16 110 415.02 133 56.13 
1724404 55 1136.65 16 1178.99 11 -42.34 
1724499 58 222.70 209 161.27 230 61.43 
1724570 40 -198.09 357 -226.86 363 28.77 
1724800 40 -57.37 311 40.88 274 -98.25 
1724931 59 217.61 213 247.62 195 -30.01 
1724935 46 836.43 43 750.62 53 85.82 
1724973 46 -814.04 462 -897.77 472 83.72 
1724974 41 368.92 149 222.69 203 146.23 
1724977 44 259.02 195 102.76 250 156.26 
1724983 27 444.85 121 509.25 104 -64.40 
1725496 21 494.15 100 565.58 87 -71.42 
1725709 43 205.39 217 65.57 262 139.83 
1725714 49 608.08 77 677.85 66 -69.77 
1725907 64 -710.24 454 -690.01 453 -20.23 
1725983 34 81.59 255 143.51 236 -61.92 
1726358 34 -279.53 378 -269.51 377 -10.02 
1726479 33 722.38 65 769.03 49 -46.65 
1726577 97 737.67 62 816.85 44 -79.19 
1726640 85 838.51 42 747.63 55 90.88 
1726768 40 237.37 204 253.29 193 -15.91 
1726972 73 -577.31 435 -594.29 435 16.98 
1727563 49 357.88 153 454.01 123 -96.13 
1727566 48 -1003.90 477 -931.92 473 -71.98 
1727629 55 296.67 175 240.39 197 56.27 
1727640 41 272.82 185 438.56 127 -165.74 
1727838 88 476.45 107 536.33 97 -59.88 
1728018 35 -99.13 329 -148.01 340 48.88 
1728128 58 87.92 253 168.44 224 -80.52 
1728328 38 -60.33 315 -37.06 303 -23.28 
1728396 72 -300.88 384 -230.19 365 -70.69 
1728858 47 0.19 289 77.81 258 -77.62 
Pat 
Aa]ustea unaaiustëa Z 
Diff.® 
BLUP Rank BLUP Rank 
1.43 216 0.85 224 0.58 
-3.72 275 1.14 219 -4.87 
44.16 9 44.71 8 -0.55 
13.66 108 13.51 110 0.15 
-16.92 407 -15.56 395 -1.36 
-0.08 233 7.48 159 -7.56 
26.79 42 30.48 30 -3.68 
20.73 69 18.96 72 1.77 
-3.41 270 -2.20 262 -1.21 
-11.64 364 -13.26 377 1.61 
-21.53 431 -22.01 439 0.48 
1.51 212 4.72 185 -3.21 
13.23 115 13.99 106 -0.76 
-1.45 253 -3.78 281 2.33 
-24.04 443 -26.41 452 2.38 
21.34 67 15.94 88 5.39 
-30.31 464 -34.51 469 4.20 
-23.20 437 -20.85 433 -2.35 
45.16 7 47.35 6 -2.19 
-25.84 452 -29.53 460 3.68 
36.84 16 39.39 13 -2.55 
-9.42 339 -9.48 336 0.07 
-26.05 453 -24.41 447 -1.64 
-16.00 401 -15.41 392 -0.58 
-3.12 269 -0.62 240 -2.50 
7.63 158 10.28 137 -2.64 
1.83 210 -0.53 238 2.36 
12.57 121 12.79 116 -0.22 
-12.56 375 -13.35 378 0.79 
-12.45 374 -9.07 333 -3.38 
-23.36 439 -20.78 432 -2.58 
-0.51 238 -2.62 268 2.11 
-1.68 257 4.53 189 -6.20 
1.85 209 4.00 195 -2.15 
-16.98 408 -18.22 413 1.24 
23.33 59 25.95 41 -2.61 
-31.02 465 -29.80 461 -1.22 
-8.07 325 -5.95 299 -2.12 
-19.63 425 -16.64 405 -2.99 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aaiustea unaagust^  ~ 
Diff.® 
BLUP Rank 
1729821 45 211.51 216 140.70 237 70.81 
1729912 51 107.91 244 94.84 253 13.06 
1730078 69 1094.22 20 1172.40 12 -78.18 
1730086 49 120.90 236 214.92 205 -94.02 
1730285 53 127.43 234 227.12 202 -99.69 
1730488 55 -71.48 319 -62.63 311 -8.85 
1730518 90 560.01 88 .634.96 72 .-74.94 
1730947 40 478.99 106 372.17 157 106.82 
1731071 36 812.68 51 749.27 54 63.41 
1731122 55 -806.82 461 -704.31 455 -102.52 
1731322 46 98.59 247 110.92 249 -12.32 
1731326 82 471.30 109 482.95 113 -11.65 
1731344 71 40.05 274 -8.30 289 48.35 
1731633 39 1136.88 15 1073.60 23 63.28 
1731655 44 458.50 114 500.58 106 -42.08 
1731747 44 405.75 136 340.23 162 65.52 
1731801 71 212.28 215 259.76 191 -47.49 
1731927 46 305.22 171 407.60 135 -102.38 
1731928 52 45.96 271 64.89 264 -18.93 
1732051 33 -310.27 385 -305.33 385 -4.94 
1732052 38 1051.91 26 1148.47 15 -96.56 
1732375 39 270.78 187 261.37 190 9.41 
1732476 33 -84.87 325 -81.24 319 -3.63 
1732524 53 973.88 33 843.67 39 130.21 
1732689 67 380.95 144 469.29 118 -88.34 
1733045 51 37.20 278 -9.92 291 47.12 
1733344 60 381.08 143 527.07 99 -145.99 
1733519 51 424.48 131 294.40 176 130.08 
1733603 34 496.18 99 745.87 56 -249.70 
1733643 29 441.78 122 435.20 128 6.58 
1733645 47 892.12 36 792.19 47 99.93 
1733842 51 835.93 44 856.80 36 -20.87 
1734105 94 -527.98 429 -542.40 428 14.42 
1734382 35 119.27 237 -20.47 294 139.74 
1734539 52 761.46 59 816.16 45 -54.70 
1734736 74 162.06 228 205.07 209 -43.00 
1735268 39 348.11 157 300.60 175 47.50 
1736147 44 98.33 248 39.12 275 59.21 
1736388 53 826.81 47 838.48 41 -11.67 
Fat 
Adjusted unad]ustêa T 
_____ Diff.° 
BLUP Rank BLUP Rank 
17.43 80 14.42 102 3.01 
1.93 206 0.93 220 1.00 
11.78 128 14.92 98 -3.15 
-23.24 438 -19.78 429 -3.46 
-15.95 400 -11.99 366 -3.96 
-16.05 402 -14.95 391 -1.11 
28.27 38 30.91 29 -2.64 
-41.07 475 -42.88 477 1.81 
-3.92 277 -5.58 295 1.66 
-10.59 350 -7.08 315 -3.51 
-0.93 245 -0.63 241 -0.30 
-1.52 254 -0.27 235 -1.24 
-11.29 358 -12.48 374 1.20 
27.72 40 26.49 38 1.23 
11.96 127 13.49 111 -1.53 
-17.07 409 -18.44 417 1.38 
-40.87 474 -38.91 473 -1.96 
14.23 102 16.78 82 -2.55 
-8.60 331 -7.40 318 -1.20 
-19.84 428 -19.71 427 -0.13 
14.85 97 17.99 77 -3.13 
0.55 225 0.24 227 0.31 
8.53 146 8.19 151 0.34 
3.01 196 -0.46 237 3.47 
8.36 148 11.26 126 -2.90 
-6.12 302 -7.70 319 1.58 
3.43 192 8.06 152 -4.63 
-0.73 242 -5.53 294 4.80 
35.12 19 43.62 11 -8.50 
17.71 79 17.36 79 0.35 
6.01 169 3.33 201 2.68 
13.36 113 14.57 101 -1.21 
-13.40 382 -13.90 384 0.50 
16.03 91 11.65 122 4.39 
3.54 191 5.44 178 -1.90 
13.99 105 15.31 94 -1.32 
45.23 6 43.69 10 1.54 
-17.69 414 -19.44 423 1.75 
24.34 52 24.87 47 -0.53 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Aogustea unaagustea T 
Diff.® 
BLUP Rank 
1736393 45 793.88 54 750.76 52 43.12 
1736888 42 -33.79 303 -30.29 301 -3.50 
1736995 48 847.19 41 769.57 48 77.61 
1737179 35 -79.29 322 -120.89 332 41.60 
1737269 37 -356.24 395 -309.65 386 -46.59 
1737300 43 -850.06 466 -823.05 462 -27.01 
1737550 84 818.48 50 945.88 28 -127.40 
1737741 42 -179.05 352 -120.66 331 -58.39 
1737742 46 1018.45 32 618.48 79 399.97 
1737749 51 1.67 288 -21.16 295 22.83 
1738143 37 473.14 108 415.67 132 57.47 
1738182 40 326.95 163 257.89 192 69.06 
1738277 42 131.85 232 136.92 239 -5.08 
1738484 35 1619.22 2 1702.63 2 -83.41 
1738507 55 -3.25 290 -29.14 299 25.89 
1738514 53 1067.48 24 1113.06 18 -45.58 
1738998 51 -506.12 425 -579.06 434 72.93 
1739490 52 780.42 56 761.84 50 18.58 
1739498 75 1063.21 25 986.20 27 77.00 
1739500 55 -641.08 450 -712.92 457 71.84 
1739506 30 -945.93 473 -978.80 474 32.87 
1739744 41 461.42 112 484.66 112 -23.24 
1739834 51 323.91 164 190.80 215 133.11 
1739877 37 564.43 87 487.46 111 76.97 
1739979 80 -568.08 434 -673.69 449 105.60 
1740004 64 -81.53 324 -104.66 327 23.14 
1740028 45 9.44 285 -49.36 306 58.80 
1740146 87 569.58 85 457.01 122 112.57 
1740168 46 -489.40 421 -611.09 437 121.69 
1740363 26 -277.72 376 -383.96 398 106.24 
1740646 62 -635.65 448 -568.28 432 -67.37 
1740777 47 779.19 57 625.00 77 154.19 
1740983 59 -735.56 457 -705.21 456 -30.35 
1741021 49 23.03 283 -51.43 307 74.47 
1741028 45 270.17 188 406.09 138 -135.92 
1741090 33 1083.51 21 1058.13 24 25.38 
1741254 46 395.17 140 360.19 158 34.99 
1741326 46 281.70 180 180.61 217 101.09 
1742162 36 -66.20 317 -78.16 317 11.96 
Fat 
Adgustea unaagustea Z 
Diff.° 
BLUP KanK BLUP Wank 
-7.05 309 -8.06 323 1.01 
3.25 195 3.85 198 -0.60 
9.80 140 7.51 158 2.29 
-7.11 311 -7.91 321 0.80 
23.70 57 24.23 51 -0.53 
-9.42 340 -8.40 327 -1.02 
2.58 203 6.73 165 -4.16 
-20.44 429 -18.38 415 -2.06 
-5.45 296 -17.17 406 11.72 
-12.59 376 -12.49 375 -0.10 
9.38 144 7.61 157 1.77 
18.50 75 16.35 84 2.15 
33.03 23 32.65 25 0.38 
9.52 142 12.57 117 -3.05 
-5.01 288 -6.23 303 1.22 
28.29 37 30.37 31 -2.08 
-16.61 405 -19.00 420 2.39 
5.62 172 4.70 186 0.92 
62.45 2 59.38 2 3.07 
-2.49 262 -5.07 292 2.58 
-25.34 450 -26.30 451 0.96 
36.12 18 36.58 17 -0.46 
-8.78 333 -12.17 370 3.39 
14.72 99 12.24 119 2.48 
-40.02 473 -43.04 478 3.02 
-0.95 246 -1.83 256 0.89 
5.17 179 3.06 203 2.11 
38.06 15 33.97 20 4.09 
-4.86 286 -9.12 334 4.25 
-6.95 308 -10.35 347 3.40 
-13.05 379 -11.10 357 -1.94 
31.51 27 25.73 43 5.78 
-27.25 460 -26.11 450 -1.14 
-15.24 395 -17.41 409 2.18 
-0.01 232 5.10 182 -5.11 
36.32 17 35.61 18 0.71 
10.43 139 9.88 139 0.55 
-10.79 352 -13.86 383 3.07 
32.90 24 32.76 24 0.14 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unaa]ustëa T 
Diff.^  
BLUP Hank BLUP Hank 
1742490 32 282.33 179 325.66 164 -43.33 
1742627 48 1382.86 7 1134.50 16 248.36 
1742945 40 -30.07 302 -53.42 309 23.35 
1743677 53 57.32 263 209.52 207 -152.20 
1743941 98 -163.34 347 -252.81 373 89.47 
1744652 45 61.27 261 55.73 268 5.54 
1744653 55 -398.16 403 -413.36 404 15.20 
1744958 35 -74.53 321 -167.58 345 93.05 
1745454 57 586.61 82 642.80 71 -56.19 
1745456 51 1472.06 5 1470.07 5 1.99 
1745584 45 265.42 192 379.63 152 -114.21 
1745600 45 -200.66 358 -201.23 355 0.57 
1746023 49 226.61 208 222.22 204 4.39 
1746041 49 -16.93 295 78.69 257 -95.62 
1746287 43 651.81 68 562.25 88 89.56 
1746292 47 279.68 181 160.32 231 119.36 
1746448 36 366.91 150 310.54 170 56.37 
1747338 54 125.62 235 165.90 226 -40.28 
1747412 46 676.18 66 509.30 103 166.88 
1747640 58 1021.76 31 1074.76 22 -53.00 
1747691 38 603.59 79 608.95 80 -5.36 
1748325 42 -161.63 346 -160.39 344 -1.24 
1748401 40 189.07 220 130.79 243 58.28 
1748563 42 -27.94 300 200.64 210 -228.58 
1748850 37 -626.51 446 -727.00 458 100.49 
1749256 44 455.21 115 426.19 130 29.03 
1749311 51 492.84 101 676.13 67 -183.30 
1749328 52 339.95 158 433.86 129 -93.92 
1749387 51 621.66 74 590.05 83 31.60 
1749414 39 1025.12 30 923.63 30 101.48 
1749423 39 -289.58 381 -248.73 371 -40.86 
1749584 50 1407.32 6 1468.70 6 -61.38 
1749734 40 48.44 269 160.08 232 -111.64 
1749931 40 289.24 177 318.31 167 -29.07 
1749988 53 -50.49 308 -156.45 342 105.96 
1750194 92 -412.14 405 -410.77 402 -1.37 
1750307 55 266.12 191 404.07 141 -137.94 
1750323 38 403.69 138 460.79 119 -57.10 
1750824 44 1165.67 14 1317.29 9 -151.62 
Fat 
Adjusted unad]uscëa Z 
_____ Diff.b 
BLUP KanK BLUP KanK 
4.04 186 5.66 176 -1.62 
4.16 185 -2.91 272 7.07 
-6.83 307 -6.47 308 -0.37 
-0.42 236 4.41 191 -4.83 
-7.94 324 -11.42 360 3.48 
16.56 88 15.58 90 0.97 
0.49 226 0.05 231 0.44 
-15.56 398 -18.43 416 2.87 
-9.73 342 -7.17 316 -2.56 
24.65 51 24.45 49 0.20 
-0.47 237 2.96 205 -3.43 
7.69 157 7.35 160 0.33 
5.47 175 4.74 184 0.73 
0.62 224 4.02 194 -3.40 
1.25 217 -0.99 246 2.24 
-6.49 303 -9.74 341 3.25 
-7.91 323 -9.78 343 1.87 
23.26 60 24.69 48 -1.43 
-1.06 248 -6.46 307 5.39 
27.86 39 29.80 34 -1.93 
15.52 93 16.13 85 -0.62 
-10.95 355 -10.78 355 -0.17 
25.70 46 23.52 55 2.18 
6.01 168 13.94 107 -7.93 
-19.76 427 -22.65 443 2.90 
-2.57 263 -3.41 278 0.84 
13.88 106 20.65 67 -6.77 
-13.60 384 -9.63 339 -3.97 
-8.29 327 -9.00 332 0.70 
18.46 76 15.21 95 3.25 
24.05 54 25.00 46 -0.95 
1.60 211 3.65 199 -2.05 
11.38 132 14.07 105 -2.69 
5.46 176 6.49 169 -1.03 
-24.14 444 -27.44 454 3.30 
-11.59 363 -11.46 361 -0.13 
3.94 189 9.08 144 -5.14 
-5.65 299 -3.94 283 -1.71 
12.92 118 18.03 76 -5.11 
Table 1. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unêui]usted ~ 
Diff.® 
BLUP RanK BLUP RanK 
1750963 49 -324.83 388 -204.73 358 -120.10 
1751069 46 298.41 172 177.57 220 120.84 
1751531 56 884.55 38 852.13 37 32.42 
1752061 47 -182.61 354 -88.85 322 -93.75 
1752394 99 -391.02 401 -506.27 418 115.25 
1752395 82 572.91 84 597.65 82 -24.74 
1752412 58 460.15 113 447.34 124 12.81 
1753344 38 901.90 35 815.74 46 86.16 
1753637 51 118.72 238 154.82 234 -36.10 
1753906 48 317.66 166 292.24 178 25.42 
1753943 72 -477.88 417 -489.77 413 11.89 
1753945 75 1223.52 12 1128.56 17 94.96 
1754064 50 -715.84 455 -677.58 450 -38.26 
1754105 47 181.66 223 210.78 206 -29.12 
1754388 77 525.20 93 547.09 96 -21.89 
1754653 44 229.81 207 162.35 229 67.46 
1754726 39 675.57 67 650.19 69 25.38 
1754940 39 -165.32 349 -157.68 343 -7.64 
1754949 35 -16.45 294 -88.68 321 72.23 
1755381 39 1041.42 28 890.96 33 150.47 
1755729 89 -369.47 398 -331.79 390 -37.69 
1757418 94 1225.06 11 1192.73 10 32.33 
1757419 40 -69.87 318 -53.36 308 -16.51 
1757500 93 117.84 240 45.05 272 72.79 
1757824 81 193.26 219 91.49 254 101.77 
1757832 66 222.33 210 395.09 145 -172.76 
1758213 81 -367.71 397 -349.56 392 -18.14 
1758831 48 -328.90 392 -260.90 374 -68.00 
1758959 55 174.45 225 250.27 194 -75.82 
1759202 55 -474.87 415 -470.84 410 -4.03 
1761038 54 338.22 159 459.68 121 -121.46 
1761209 59 1201.71 13 1163.52 14 38.18 
1762140 43 213.49 214 131.83 241 81.65 
1762711 94 -248.04 365 -233.15 366 -14.88 
1763622 58 -291.56 382 -326.53 389 34.97 
1763692 71 -828.29 464 -845.48 467 17.19 
1764562 98 -272.07 374 -367.29 396 95.22 
1764873 53 250.64 200 293.31 177 -42.67 
1765159 73 37.11 279 75.38 259 -38.27 
Fat 
Adjusted unadjusifëa Z 
______ _____ Diff.b 
BLUP RanK BLUP RanK 
-6.77 306 -2.87 271 -3.91 
20.40 70 16.13 86 4.27 
25.28 48 23.99 54 1.30 
-9.74 343 -6.53 310 -3.21 
2.93 198 -1.14 250 4.07 
22.19 63 22.30 61 -0.11 
7.30 160 6.65 168 0.64 
14.77 98 13.02 114 1.75 
-17.54 413 -15.57 396 -1.98 
-21.67 432 -21.88 438 0.21 
-27.25 459 -27.89 456 0.65 
8.11 149 5.69 175 2.41 
-19.16 423 -18.10 411 -1.06 
-7.80 320 -6.86 313 -0.94 
8.37 147 9.10 143 -0.74 
32.89 25 29.81 33 3.08 
39.08 13 38.12 14 0.96 
11.06 136 11.66 121 -0.60 
-1.30 251 -3.50 279 2.20 
31.49 28 26.12 40 5.38 
5.99 170 7.14 162 -1.15 
4.32 183 4.24 192 0.08 
-5.47 297 -4.96 291 -0.52 
-0.16 234 -2.65 270 2.49 
13.62 109 10.05 138 3.57 
-26.61 456 -21.25 436 -5.36 
-11.29 359 -10.65 353 -0.64 
-4.56 285 -2.11 260 -2.44 
15.45 94 18.42 74 -2.97 
-26.76 457 -26.93 453 0.17 
29.52 32 33.45 21 -3.93 
34.15 21 33.34 22 0.81 
29.39 33 26.39 39 3.00 
-22.01 434 -21.23 435 -0.77 
0.29 229 -0.85 243 1.14 
1.00 221 -0.04 232 1.05 
13.04 116 9.11 142 3.94 
-5.22 292 -4.03 286 -1.19 
-12.33 371 -11.30 359 -1.03 
Table 1. (Continued) 
Bull No. Milk Fat 
ID Prog. 
Adjusted unadjusted T Adjusted unadjusteS Z 
Diff.® Diff.° 
BLUP Rank BLUP Rank BLUP KariK BLUP KanK 
1765347 52 -196.37 356 -199.88 354 3.51 -2.99 266 -3.09 273 0.10 
1765499 51 69.72 257 209.43 208 -139.71 -7.90 322 -3.15 275 -4.75 
1765743 49 358.56 151 391.37 147 -32.81 26.66 43 26.94 37 -0.28 
1766101 66 -654.14 451 -622.90 441 -31.25 -7.40 315 -6.67 312 -0.72 
1766159 75 -269.53 373 -296.19 383 26.66 21.65 65 20.08 68 1.57 
1766467 63 -1123.17 479 -1101.73 478 -21.44 -0.71 241 -0.54 239 -0.17 
1766723 51 105.22 246 120.52 247 -15.30 -5.72 300 -5.90 297 0.18 
1767094 50 1255.79 10 1171.70 13 8f.09 25.91 44 24.18 52 1.72 
1767920 44 422.76 133 440.56 125 -17.80 2.81 200 3.01 204 -0.21 
1767966 58 -510.66 427 -440.36 405 -70.29 1.92 207 4.48 190 -2.57 
1768788 67 -669.89 452 -502.24 416 -167.65 -2.40 260 2.49 208 -4.89 
1769379 55 -385.17 399 -511.42 419 126.26 -1.56 255 -6.31 305 4.75 
1769795 56 306.64 169 278.87 183 27.78 4.22 184 3.44 200 0.78 
1770466 61 -91.79 326 -172.17 347 80.38 -17.08 410 -19.58 425 2.50 
1771062 98 1075.30 23 1099.98 21 -24.68 52.12 3 52.43 3 -0.30 
1771819 68 -328.69 391 -409.72 400 81.04 16.70 86 13.03 113 3.67 
1771839 67 44.28 273 -9.10 290 53.38 24.04 55 22.14 62 1.90 
1773289 79 52.60 267 178.36 219 -125.76 -19.06 421 -14.93 390 -4.14 
1773290 57 -819.06 463 -748.36 460 -70.71 -8.47 330 -6.03 301 -2.44 
1777472 42 -387.33 400 -480.87 412 93.53 -21.76 433 -24.34 446 2.58 
1778467 59 435.76 126 559.36 92 -123.60 6.37 165 11.00 128 -4.64 
1779729 51 526.18 92 491.72 110 34.46 17.88 78 16.79 81 1.09 
1786829 91 -591.06 439 -679.17 451 88.12 -28.11 462 -30.53 464 2.42 
TABLE 2. Transmitting ability estimates of the young bulls for adjusted and unadjusted milk and 
fat (First Lactations, Data I, Model II) 
Bull Mo. Milk Fat 
ID Prog. 
Aaiusted unadjustia T Adjusted unaanustia Z 
Diff.® Diff.® 
BLUP RanK BLUP RanK BLUP RanK BLUP Rank 
1623775 77 -649.60 411 -556.03 389 -93.56 -13.43 393 -10.34 363 -3.10 
1681130 57 618.64 38 648.23 29 -29.59 4.14 195 4.80 194 -0.65 
1681996 43 -369.22 343 -482.34 373 113.12 29.60 36 25.47 48 4.13 
1682163 41 -340.97 332 -249.64 295 -91.33 23.30 60 26.68 43 -3.38 
1682467 95 -76.23 223 -145.43 256 69.19 23.52 58 21.18 67 2.34 
1682475 41 -120.22 237 -239.81 291 119.59 1.96 215 -2.62 280 4.59 
1682571 73 33.40 183 75.98 160 -42.59 17.82 84 18.84 78 -1.02 
1682897 42 -976.39 457 -947.78 455 -28.61 -7.73 336 -7.66 337 -0.07 
1683574 64 -243.63 300 -124.50 249 -119.13 -8.11 341 -4.22 298 -3.88 
1683890 37 -367.02 342 -253.79 299 -113.23 29.19 41 32.55 25 -3.36 
1684137 54 -1060.36 465 -1023.71 463 -36.65 -10.64 364 -9.49 359 -1.15 
1684501 87 213.51 114 219.60 120 -6.09 -4.20 295 -4.17 297 -0.03 
1684994 42 -652.87 412 -709.21 419 56.33 -6.49 327 -9.26 352 2.78 
1685067 44 -563.25 391 -541.18 387 -22.07 12.20 130 12.12 130 0.09 
1685332 39 108.70 144 104.27 153 4.43 3.67 202 3.84 206 -0.17 
1685337 33 -822.40 445 -748.60 430 -73.81 -3.24 284 -1.14 262 -2.10 
1685359 36 150.69 130 70.19 164 80.50 13.92 118 11.40 137 2.51 
1685436 58 315.83 84 263.61 105 52.22 -5.37 317 -6.52 324 1.16 
1685527 37 476.04 61 494.31 56 -18.27 8.52 163 8.60 160 -0.08 
1685572 47 -1223.17 477 -1070.38 468 -152.79 -11.33 375 -7.04 330 -4.29 
1685573 55 -282.88 316 -104.95 236 -177.93 0.93 230 6.55 179 -5.62 
1686025 95 1229.34 4 1246.22 4 -16.88 63.22 1 63.15 1 0.07 
1686056 48 -664.40 414 -787.18 436 122.78 15.39 104 9.98 148 5.41 
1686061 36 -135.07 244 -169.27 268 34.21 -3.91 290 -4.96 304 1.05 
1686062 40 -1337.98 482 -1245.18 476 -92.80 -19.57 433 -16.19 409 -3.37 
1686245 57 120.39 141 258.73 108 -138.33 -5.11 312 -0.39 250 -4.72 
1686926 39 64.83 166 -10.07 195 74.90 -8.95 346 -11.39 377 2.44 
1687133 33 -693.84 421 -721.50 422 27.66 -5.69 321 -7.21 332 1.52 
1687242 37 0.49 195 10.89 186 -10.40 -3.48 285 -2.83 284 -0.65 
1687530 37 -167.35 256 -131.63 254 -35.72 -22.50 446 -21.56 437 -0.94 
1687819 57 -178.34 264 -288.28 311 109.94 -4.79 307 -8.78 348 3.99 
1688240 60 -531.80 383 -747.49 429 215.69 12.87 128 5.03 191 7.83 
®Diff. = Adjusted Milk - Milk. 
'^ Diff. = Adjusted Fat - Fat. 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unadjusted I 
Diff.^  
BLUP RanK BLUP RanK 
1688322 88 -681.17 420 -736.45 426 55.29 
1688781 50 -125.67 242 -95.50 234 -30.16 
1688783 80 -301.51 325 -312.69 328 11.18 
1688937 45 268.70 100 337.48 80 -68.78 
1689658 41 183.39 120 309.85 85 -126.45 
1689838 82 -331.99 328 -284.04 309 -47.95 
1689840 39 150.04 131 8.26 187 141.77 
1689860 93 583.89 43 496.47 55 87.42 
1689995 47 171.92 124 105.75 151 66.17 
1690026 35 -787.42 437 -841.74 444 54.33 
1690450 51 3.79 194 -26.01 199 29.79 
1690621 42 -639.06 406 -654.48 406 15.42 
1690623 58 -268.65 312 -218.49 286 -50.16 
1690640 43 -388.60 352 -305.94 322 -82.66 
1690655 25 -513.89 380 -511.53 379 -2.36 
1691474 68 6.80 191 35.98 174 -29.17 
1691527 29 -230.56 295 -255.92 301 25.35 
1691602 38 4.52 193 31.54 175 -27.02 
1691866 81 -649.52 410 -588.78 396 -60.74 
1692358 39 -295.50 322 -219.37 287 -76.14 
1692359 39 127.51 139 24.58 180 102.93 
1692423 51 -1216.47 476 -1395.32 482 178.85 
1692619 36 -180.73 268 -200.69 280 19.97 
1692687 94 222.73 112 313.88 84 -91.16 
1692742 78 -225.03 290 -199.40 279 -25.64 
1692902 24 -1018.42 463 -828.69 442 -189.73 
1693308 39 599.63 41 580.17 39 19.46 
1693335 69 -263.51 309 -325.68 332 62.17 
1693758 70 -146.36 249 -100.04 235 -46.32 
1693772 33 -351.00 335 -410.81 358 59.81 
1693820 29 -821.16 444 -843.85 445 22.69 
1694006 93 57.03 170 133.27 142 -76.24 
1694023 91 564.94 46 479.11 60 85.82 
1694070 95 -377.32 345 -324.45 331 -52.87 
1694131 27 24.87 188 -164.11 261 188.98 
1694216 92 -558.94 389 -516.48 380 -42.46 
1694382 99 -290.42 320 -305.49 321 15.08 
1694424 42 -164.36 255 -169.09 266 4.73 
1694572 68 387.69 70 385.17 70 2.52 
Fat 
Adjusted unadjusted C 
Diff.® 
BLUP Wank BLUP Hank 
-27.80 465 -29.43 464 1.64 
-4.48 300 -4.06 296 -0.42 
7.66 169 7.24 172 0.42 
-0.88 257 1.74 226 -2.61 
-6.15 323 -1.97 272 -4.18 
9.82 152 11.37 138 -1.56 
5.85 186 1.04 233 4.82 
25.95 48 23.10 56 2.85 
1.61 222 -0.17 246 1.78 
-17.21 413 -18.83 423 1.62 
18.18 83 16.83 87 1.34 
-9.89 353 -10.05 361 0.16 
-11.28 373 -9.42 357 -1.86 
5.48 189 8.07 165 -2.59 
-35.28 472 -35.09 471 -0.20 
-14.20 398 -13.44 393 -0.76 
-15.20 402 -16.03 408 0.83 
31.07 29 31.35 29 -0.28 
-17.15 412 -15.33 404 -1.82 
0.55 236 3.22 211 -2.67 
8.98 159 5.30 189 3.68 
-14.14 397 -20.33 431 6.18 
7.80 168 6.72 177 1.08 
-10.14 362 -7.14 331 -3.00 
3.93 199 4.39 199 -0.47 
-50.20 482 -44.07 479 -6.13 
10.42 148 9.22 154 1.20 
3.55 204 1.01 234 2.55 
-15.71 404 -14.01 397 -1.70 
0.14 243 -1.80 271 1.94 
-17.78 419 -18.56 419 0.77 
-9.41 348 -7.29 334 -2.13 
8.65 162 5.72 184 2.93 
-0.27 252 1.15 232 -1.42 
7.24 173 1.25 230 5.99 
-33.53 471 -31.92 467 -1.60 
11.08 142 10.36 144 0.71 
10.85 145 10.67 141 0.18 
1.43 224 2.04 220 -0.61 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unaajusted T 
Diff.® 
BLUP : KanK 
1694573 52 131.05 138 -62.20 219 193.25 
1694585 47 -1004.93 460 -994.91 461 -10.02 
1694652 58 737.62 28 622.63 36 114.99 
1694710 35 -997.83 459 -980.96 460 -16.87 
1694878 41 -353.16 337 -300.90 319 -52.26 
1695206 26 44.45 178 53.96 167 -9.50 
1695218 40 -79.30 225 -169.22 267 89.92 
1695482 30 210.53 116 252.14 111 -41.61 
1695593 95 -1088.50 469 -1088.97 469 0.47 
1695677 44 -252.29 302 -240.59 293 -11.70 
1695854 58 -295.45 321 -445.16 365 149.71 
1695908 32 -432.55 364 -377.29 345 -55.26 
1696203 27 -416.50 358 -327.27 333 -89.24 
1696569 37 -332.23 329 -270.35 308 -61.88 
1697068 93 -1857.01 484 -1713.97 484 -143.04 
1697162 76 58.72 169 90.35 155 -31.62 
1697210 94 -503.62 379 -576.32 394 72.70 
1697385 42 50.88 174 -26.47 200 77.34 
1697396 35 -219.49 285 -338.37 337 118.88 
1697397 41 -908.89 452 -956.57 457 47.68 
1697418 47 -474.35 375 -362.14 342 -112.20 
1697421 42 325.37 82 299.01 89 26.36 
1697514 69 37.80 182 25.66 178 12.14 
1697719 28 851.22 17 810.52 20 40.70 
1697741 67 -429.68 363 -477.63 371 47.95 
1697743 43 -1065.31 466 -1181.43 474 116.13 
1698093 35 805.76 21 537.62 48 268.14 
1698200 64 194.77 118 283.16 93 -88.38 
1698221 68 -267.14 311 -435.25 363 168.11 
1698335 58 -133.78 243 78.67 159 -212.45 
1698734 41 -32.42 207 -111.17 240 78.75 
1698738 70 602.83 40 628.92 34 -26.09 
1698918 37 -101.86 232 -73.49 226 -28.37 
1698985 42 -377.05 344 -302.99 320 -74.06 
1699191 39 -260.01 306 -294.21 318 34.20 
1699217 45 -928.32 453 -1114.49 471 186.17 
1699347 47 -480.93 376 -450.71 366 -30.22 
1699493 44 135.49 137 202.71 122 -67.22 
1699535 36 -222.98 286 -236.29 290 13.31 
Pat 
Adjusted unadjustëa 
BLUP Sank BLUP Rank 
Diff.^ 
45.94 8 38.52 15 7.42 
-4.90 310 -5.19 309 0.28 
25.19 50 21.20 66 3.99 
-3.08 281 -3.01 286 -0.07 
5.35 190 6.45 180 -1.09 
-13.82 395 -13.22 390 -0.60 
17.54 86 14.10 114 3.44 
16.02 99 17.01 86 -0.98 
-49.53 481 -49.33 482 -0.20 
-3.56 286 -3.74 293 0.18 
1.97 214 -3.37 289 5.34 
-5.08 311 -3.67 291 -1.41 
-24.94 456 -22.13 442 -2.81 
-43.48 478 -40.88 476 -2.59 
-1.30 266 3.32 210 -4.62 
22.40 65 23.21 55 -0.81 
17.37 88 14.89 105 2.47 
5.10 191 3.12 213 1.97 
14.01 117 10.77 140 3.24 
-8.37 342 -10.66 364 2.29 
-4.19 293 -0.56 258 -3.63 
29.51 37 28.48 36 1.03 
-11.87 383 -12.67 385 0.80 
42.79 10 40.92 12 1.87 
9.81 153 7.48 170 2.33 
13.33 124 8.48 161 4.86 
24.60 52 15.87 95 8.73 
5.99 184 8.85 157 -2.86 
11.13 140 4.73 195 6.40 
46.10 6 52.97 4 -6.87 
2.41 210 0.42 239 1.99 
40.55 13 41.42 11 -0.87 
11.80 134 11.89 133 -0.09 
-15.35 403 -13.14 389 -2.21 
17.07 91 15.45 101 1.62 
-14.73 399 -21.54 436 6.81 
14.35 110 15.20 103 -0.85 
25.83 49 27.66 40 -1.83 
5.87 185 5.52 187 0.35 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Adiusted unaajusted T 
Diff.® 
BLUP RanK BLUP Rank 
1699750 27 -247.22 301 -306.89 325 59.68 
1700345 42 348.63 76 268.07 102 80.55 
1700347 96 -805.85 441 -843.87 446 38.02 
1700362 64 -177.16 262 -310.83 327 133.67 
1700383 29 -646.14 408 -662.83 408 16.69 
1700553 96 -319.91 326 -192.81 275 -127.11 
1700556 55 -757.96 431 -718.70 421 -39.26 
1700626 33 -40.84 211 -50.81 213 9.97 
1700678 43 -255.59 305 -293.39 316 37.80 
1700705 42 -241.40 299 -208.20 281 -33.20 
1700794 35 420.84 68 479.84 59 -59.00 
1701026 42 -413.58 357 -358.80 341 -54.79 
1701301 43 -198.49 274 -290.47 313 91.98 
1701378 33 -730.92 429 -677.49 410 -53.43 
1701379 93 -35.16 209 16.01 185 -51.17 
1701495 38 -634.24 403 -599.04 397 -35.20 
1701542 44 104.98 147 190.01 126 -85.03 
1701643 42 71.94 161 41.44 171 30.50 
1701708 54 -876.54 450 -975.52 458 98.98 
1701711 40 -1206.90 474 -1253.26 477 46.36 
1701726 49 478.65 59 558.76 43 -80.11 
1701903 50 -819.33 443 -721.83 423 -97.51 
1702109 42 -631.22 402 -673.15 409 41.93 
1702128 97 172.89 123 117.87 146 55.02 
1702139 52 313.54 87 272.28 99 41.26 
1702480 33 75.17 157 28.34 177 46.83 
1702698 60 1021.34 8 1129.08 5 -107.73 
1702759 34 -124.40 240 -70.79 225 -53.62 
1702760 97 11.34 190 5.19 190 6.14 
1702984 46 -116.40 236 -122.28 247 5.88 
1702986 76 48.08 175 153.25 133 -105.17 
1703096 34 5.79 192 -53.96 214 59.75 
1703190 54 -89.42 227 -291.89 314 202.47 
1703483 90 -429.40 361 -456.20 368 26.80 
1703704 24 -700.09 423 -828.26 441 128.17 
1704362 22 -705.49 425 -687.58 414 -17.90 
1705676 30 -1211.52 475 -1112.03 470 -99.49 
1706010 52 -91.12 228 -7.62 193 -83.50 
1706037 64 -39.01 210 -192.72 274 153.71 
Fat 
Adjusted unad]ustëa 
BLUP Rank BLUP Rank 
Diff 
-11.31 374 -13.72 396 2.42 
2.68 208 0.07 243 2.60 
-59.07 484 -59.46 484 0.39 
-2.01 273 -6.04 319 4.03 
9.43 155 8.70 158 0.73 
45.80 9 49.71 6 -3.91 
18.46 80 19.62 73 -1.15 
26.83 44 26.01 46 0.82 
-22.15 442 -23.62 451 1.47 
35.35 19 35.74 20 -0.39 
2.23 212 4.92 192 -2.69 
3.33 205 5.29 190 -1.96 
-6.19 324 -9.00 350 2.81 
-23.12 449 -21.62 438 -1.50 
1.62 221 3.19 212 -1.57 
9.42 156 10.11 147 -0.69 
-12.06 385 -8.54 347 -3.52 
33.96 21 32.34 26 1.62 
-41.03 476 -43.81 478 2.78 
-38.41 473 -40.00 475 1.59 
10.00 150 13.05 126 -3.05 
-5.41 319 -2.34 276 -3.06 
-3.61 287 -5.11 307 1.49 
16.82 92 14.73 108 2.09 
20.03 73 18.82 79 1.21 
11.29 139 9.04 156 2.25 
-1.18 264 2.68 216 -3.86 
11.39 138 13.50 119 -2.10 
32.53 26 31.61 27 0.92 
-12.45 389 -12.38 382 -0.06 
15.11 105 18.55 80 -3.43 
-1.07 260 -2.56 278 1.48 
-16.70 409 -22.82 445 6.12 
-10.09 359 -11.01 370 0.93 
-16.16 407 -20.24 429 4.08 
3.70 201 4.23 201 -0.53 
-41.59 477 -38.36 474 -3.23 
0.85 233 3.82 207 -2.97 
7.09 177 1.98 223 5.11 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Aaiustea unaajusted T 
Diff.® 
BLUP Rank BLUP Hank 
1706223 28 -389.76 353 -410.40 357 20.63 
1706256 34 -192.27 273 -167.78 264 -24.49 
1706464 33 587.64 42 688.43 26 -100.79 
1706535 34 349.29 75 340.83 78 8.46 
1706656 46 -1130.02 470 -1062.54 466 -67.48 
1706741 36 -664.57 415 -559.42 390 -105.15 
1706864 57 -27.99 205 -124.60 250 96.61 
1706944 66 -170.21 259 -153.17 257 -17.04 
1707145 34 -187.03 271 -140.51 255 -46.53 
1707217 54 -262.37 308 -396.30 349 133.94 
1707240 28 -113.87 235 -42.12 210 -71.75 
1707392 39 -383.96 348 -330.17 334 -53.79 
1707676 51 -595.73 396 -638.52 402 42.79 
1707935 26 93,56 152 72.21 163 21.36 
1708143 41 -158.50 250 -158.91 260 0.41 
1708162 39 -472.33 374 -453.67 367 -18.65 
1708444 32 -343.04 333 -291.97 315 -51.07 
1708620 69 -176.37 261 -44.88 211 -131.49 
1708916 44 -78.77 224 -2.11 192 -76.66 
1709072 66 274.88 96 239.90 114 34.98 
1709417 90 -448.72 369 -458.91 369 10.19 
1709598 48 -100.19 231 -167.03 262 66.84 
1709760 34 100.67 149 -9.65 194 110.32 
1709764 61 81.02 155 89.22 156 -8.19 
1709836 40 -175.91 260 -81.63 228 -94.28 
1709993 31 566.75 45 458.29 62 108.46 
1710057 67 167.26 126 198.08 123 -30.82 
1710104 87 225.22 111 275.85 97 -50.63 
1710278 70 563.40 47 539.32 46 24.08 
1710380 47 455.09 62 518.53 52 —63.44 
1710401 59 -622.39 399 -757.92 432 135.53 
1710481 35 -673.56 418 -755.01 431 81.45 
1710540 35 -179.14 267 -113.98 244 -65.16 
1710753 44 163.62 127 143.57 135 20.05 
1710977 60 144.22 133 174.79 128 -30.56 
1711050 28 -453.71 371 -435.44 364 -18.27 
1711696 38 -383.63 347 -385.88 347 2.25 
1711974 46 -789.19 438 -779.82 435 -9.36 
1712271 22 -113.31 234 117.68 147 -230.99 
Fat 
Adjusted unadiustëa Z 
Di£f.° 
BLUP Wank BLUP Hank 
-0.61 255 -1.54 267 0.93 
-9.61 351 -8.53 345 -1.08 
9.61 154 13.03 127 -3.42 
-7.81 338 -8.21 342 0.40 
-40.16 474 -38.26 473 -1.90 
-18.64 429 -15.18 400 -3.46 
-17.35 414 -19.87 427 2.53 
-5.38 318 -4.59 301 -0.79 
-18.48 424 -16.71 413 -1.77 
-4.46 299 -8.99 349 4.53 
-11.13 370 -8.17 341 -2.97 
-9.35 347 -7.41 335 -1.95 
18.46 81 16.27 93 2.19 
-4.66 305 -5.49 313 0.83 
-3.88 289 -3.51 290 -0.36 
-4.66 304 4.44 300 -0.22 
-12.61 391 -11.05 372 -1.57 
-4.56 302 0.10 242 -4.67 
12.17 131 14.38 111 -2.21 
-10.52 363 -11.50 379 0.99 
-18.62 428 -18.76 422 0.14 
-5.75 322 -7.81 339 2.06 
-10.09 358 -13.59 395 3.50 
12.09 132 11.94 132 0.15 
4.08 198 6.73 176 -2.65 
8.34 165 4.57 197 3.77 
20.18 71 21.26 65 -1.08 
32.94 25 34.23 22 -1.29 
0.31 240 -0.49 257 0.80 
6.22 181 8.11 164 -1.89 
-5.28 316 -9.49 358 4.21 
-17.82 420 -20.13 428 2.31 
1.59 223 3.53 208 -1.94 
-2.71 277 -3.05 287 0.33 
-1.13 262 0.02 244 -1.15 
-1.19 265 -0.42 253 -0.77 
17.21 90 16.60 90 0.61 
-24.51 454 -24.68 454 0.17 
-7.80 337 -0.39 251 -7.41 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Aa^ ustea unaagusteu T 
Diff.® 
BLUP Rank BLUP Rank 
1712301 54 -1259.50 479 -1146.72 473 -112.79 
1712350 40 -429.49 362 -390.41 348 -39.08 
1712682 87 -278.48 315 -309.85 326 31.37 
1712719 54 -162.92 253 -167.66 263 4.74 
1712769 51 -225.39 291 -128.14 252 -97.25 
1713092 39 557.11 48 472.05 61 85.06 
1713338 39 -534.08 386 -428.83 361 -105.25 
1713340 42 -161.13 252 -36.54 206 -124.59 
1713386 94 -1368.55 483 -1473.05 483 104.50 
1713806 33 -202.60 276 -59.73 217 -142.87 
1713921 57 -712.82 427 -694.16 417 -18.66 
1714277 36 -191.98 272 -173.99 269 -17.99 
1714278 43 438.20 65 344.21 76 93.99 
1714309 41 315.89 83 351.24 74 -35.35 
1714544 40 159.97 128 214.11 121 -54.14 
1714545 50 -53.23 217 -112.65 241 59.42 
1714551 50 -528.33 382 -502.07 377 -26.26 
1714827 34 518.08 53 521.80 50 -3.71 
1714887 43 192.01 119 284.06 92 -92.05 
1715095 44 135.75 136 119.71 145 16.04 
1715210 33 513.66 54 538.94 47 -25.28 
1715237 36 -94.11 229 -113.98 243 19.87 
1715672 44 -264.58 310 -239.86 292 -24.72 
1715880 46 780.44 23 782.16 24 -1.72 
1715898 29 -145.50 248 -403.92 356 258.42 
1716049 50 94.08 151 72.33 162 21.75 
1716455 32 47.60 176 40.33 172 7.26 
1716764 93 174.74 122 160.55 131 14.19 
1716766 58 -585.52 394 -518.99 381 -66.53 
1716788 46 -198.72 275 -255.00 300 56.27 
1716887 32 -353.23 338 -333.52 336 -19.71 
1716891 42 -223.17 288 -190.69 273 -32.49 
1716945 54 -75.56 222 18.03 183 -93.58 
1716950 52 -446.32 368 -400.59 352 -45.73 
1716951 89 -764.67 433 -811.06 440 46.39 
1716977 35 -840.78 446 -866.29 447 25.51 
1717135 48 -937.47 455 -887.42 450 -50.05 
1717253 68 198.09 117 231.81 116 -33.72 
1717296 34 275.27 95 269.24 100 6.03 
Fat 
AQ^ usted unad]ustea Z 
Diff.® 
BLUP Rank BLUP Rank 
-22.29 444 -18.40 417 -3.90 
-6.88 329 -5.56 314 -1.33 
14.65 109 13.22 123 1.42 
-6.19 325 -5.71 315 -0.48 
-26.72 463 -23.27 449 -3.45 
30.23 31 26.82 42 3.41 
15.82 102 18.90 77 -3.07 
-1.08 261 3.00 214 -4.07 
-22.65 447 -26.32 461 3.67 
-9.53 349 -4.69 302 -4.84 
-23.98 450 -23.10 446 -0.88 
-32.33 469 -31.56 466 -0.78 
26.24 46 22.42 58 3.82 
-12.07 386 -10.75 367 -1.32 
-4.36 298 -2.73 281 -1.63 
-0.07 247 -1.51 266 1.44 
-12.43 388 -12.22 381 -0.20 
5.77 187 6.09 182 -0.33 
-4.50 301 -1.62 268 -2.88 
26.16 47 25.72 47 0.44 
-12.02 384 -11.29 374 -0.73 
-5.16 314 -5.88 316 0.71 
0.41 239 0.91 236 -0.50 
26.43 45 26.36 45 0.08 
-15.02 400 -23.74 452 8.72 
14.03 115 13.55 118 0.48 
-26.02 460 -26.04 459 0.02 
14.01 116 13.42 121 0.59 
1.93 216 4.17 202 -2.24 
-16.83 410 -18.29 416 1.46 
-0.73 256 0.42 240 -1.14 
15.10 106 15.45 102 -0.34 
11.12 141 14.29 112 -3.17 
-10.13 361 -8.54 346 -1.59 
-33.47 470 -34.47 470 1.00 
-21.47 439 -22.25 443 0.78 
-11.42 378 -9.85 360 -1.57 
7.25 172 8.12 163 -0.88 
4.10 197 4.01 204 0.09 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unadjustéa 7 
Diff.® 
BLUP Rank BLUP KanK 
1717318 39 -46.00 214 -108.64 239 62.64 
1717414 29 -755.77 430 -687.09 412 -68.68 
1717536 84 270.48 99 243.96 113 26.52 
1717713 40 279.05 94 429.04 66 -149.99 
1718080 25 106.55 146 94.36 154 12.19 
1718252 36 225.68 110 142.84 136 82.85 
1718279 91 -1255.43 478 -1333.40 480 77.97 
1718436 34 106.91 145 117.62 148 -10.71 
1718522 44 -499.33 378 -529.89 385 30.56 
1718690 93 -903.52 451 -798.15 437 -105.37 
1718765 37 110.17 143 167.73 130 -57.56 
1718862 42 250.99 104 86.06 158 164.93 
1719027 40 -1151.37 471 -1254.26 478 102.89 
1719192 52 359.45 74 369.29 72 -9.85 
1719267 40 -930.71 454 -946.63 454 15.92 
1719325 49 -457.28 372 -426.58 360 -30.71 
1719422 50 -391.41 354 -480.24 372 88.83 
1719641 32 -715.71 428 -889.19 451 173.49 
1719658 40 -601.13 397 -687.64 415 86.51 
1719662 96 -647.24 409 -560.17 392 -87.07 
1719975 30 -443.32 366 -521.69 383 78.37 
1720013 50 -638.98 405 -700.87 418 61.90 
1720217 33 -182.42 269 -259.15 303 76.73 
1720254 45 30.79 185 74.33 161 -43.53 
1721166 45 -760.40 432 -713.43 420 -46.97 
1721263 62 -213.16 282 -113.21 242 -99.94 
1721314 38 274.56 97 180.72 127 93.84 
1721329 40 696.21 31 597.96 37 98.25 
1721332 41 1003.12 9 1042.96 8 -39.85 
1721333 44 931.88 13 857.08 16 74.80 
1721497 33 844.01 18 809.62 21 34.39 
1721509 51 1648.09 1 1719.22 1 -71.13 
1721939 64 -680.21 419 -687.40 413 7.19 
1722252 59 65.63 165 61.24 166 4.38 
1722673 56 -297.50 323 -401.17 353 103.67 
1722862 50 -391.84 355 -322.95 329 -68.90 
1723349 44 -1336.42 481 -1374.34 481 37.92 
1723431 54 -71.64 221 -168.55 265 96.91 
1723435 32 531.48 52 441.90 64 89.58 
Fat 
Adjusted unad]ustëa Z 
Di£f.° 
BLUP KanK BLUP KanK 
17.77 85 15.84 96 1.93 
-27.73 464 -25.74 458 -1.99 
-0.34 253 -1,31 264 0.98 
10.54 147 14.82 106 -4.27 
-4.63 303 -5.28 311 0.65 
16.33 95 13.47 120 2.86 
-51.04 483 -53.20 483 2.16 
12.86 129 13.61 117 -0.75 
-10.66 365 -11.07 373 0.41 
-24.51 453 -21.33 435 -3.18 
23.31 59 24.97 51 -1.65 
-9.73 352 -14.75 399 5.02 
-26.56 462 -29.95 465 3.39 
13.90 119 13.97 115 -0.07 
-18.51 425 -18.92 424 0.41 
29.74 34 29.97 31 -0.23 
13.16 125 10.18 146 2.98 
-30.08 467 -35.33 472 5.25 
19.58 75 15.68 98 3.90 
-11.62 382 -9.35 355 -2.27 
-1.17 263 -3.72 292 2.56 
-7.98 340 -10.33 362 2.35 
12.94 127 10.51 143 2.43 
-1.78 270 -0.48 255 -1.30 
-22.73 448 -21.30 434 -1.43 
19.11 77 22.17 59 -3.06 
10.99 143 7.75 168 3.24 
-2.84 279 -6.04 318 3.19 
0.53 237 2.29 217 -1.75 
47.61 5 45.04 7 2.56 
16.06 97 15.10 104 0.96 
38.07 17 40.19 14 -2.12 
-21.45 438 -21.68 439 0.23 
-8.75 345 -8.46 344 -0.29 
0.24 242 -3.29 288 3.53 
-15.72 405 -13.11 388 -2.61 
-32.20 468 -33.47 469 1.27 
-17.09 411 -19.44 426 2.35 
11.97 133 8.65 159 3.33 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Actjustea unadjusted T 
BLUP RanJc BLUP Rank 
1723438 44 313.71 86 265.09 104 48.61 
1723612 69 -522.46 381 -402.47 355 -119.99 
1723741 53 1239.20 3 1255.60 3 -16.40 
1723818 45 43.03 179 45.10 168 -2.08 
1723987 53 260.75 102 245.19 112 15.56 
1724053 35 406.10 69 630.34 33 -224.24 
1724078 92 210.81 115 330.20 82 -119.39 
1724079 93 235.79 106 174.20 129 61.59 
1724404 55 897.26 15 953.90 12 -56.64 
1724499 58 -105.41 233 -157.94 259 52.53 
1724570 40 -362.12 340 -397.27 350 35.15 
1724800 40 -357.74 339 -250.40 296 -107.34 
1724931 59 -53.16 216 -29.54 203 -23.63 
1724935 46 631.18 37 560.88 42 70.30 
1724973 46 -976.80 458 -1045.07 465 68.27 
1724974 41 72.08 159 -63.24 222 135.32 
1724977 44 127.13 140 -37.14 207 164.27 
1724983 27 297.03 90 361.24 73 -64.21 
1725496 21 295.22 91 348.76 75 -53.54 
1725709 43 90.21 154 -62.34 220 152.54 
1725714 49 343.21 78 424.27 67 -81.06 
1725907 64 -866.71 449 -836.09 443 -30.62 
1725983 34 -159.87 251 -117.74 246 -42.13 
1726358 34 -570.49 392 -559.51 391 -10.98 
1726479 33 449.16 63 487.39 57 -38.24 
1726577 97 477.51 60 558.55 44 -81.04 
1726640 85 655.96 36 568.91 41 87.05 
1726768 40 0.29 196 25.54 179 -25.25 
1726972 73 -790.22 439 -808.84 439 18.62 
1727563 49 79.88 156 156.85 132 -76.97 
1727566 48 -1077.09 468 -997.92 462 -79.17 
1727629 55 56.45 171 7.43 188 49.02 
1727640 41 -3.38 198 139.23 138 -142.61 
1727838 88 331.66 81 381.55 71 -49.88 
1728018 35 -178.97 266 -210.59 283 31.62 
1728128 58 -96.70 230 -30.06 204 -66.64 
1728328 38 -137.39 245 -95.29 233 -42.10 
1728396 72 -423.17 360 -341.59 338 -81.58 
1728858 47 -322.89 327 -252.86 298 -70.03 
Fat 
Adjusted unadjusted C 
Di£f.° 
BLUP Rank BLUP RanK 
0.91 231 -0.49 256 1.40 
-2.51 274 1.91 224 -4.42 
41.36 11 42.13 10 -0.77 
21.90 69 21.42 64 0.47 
-16.24 408 -15.91 405 -0.32 
0.50 238 7.57 169 -7.08 
29.99 33 32.93 24 -2.94 
24.06 54 21.92 60 2.15 
0.04 245 1.60 228 -1.56 
-11.21 371 -12.73 386 1.52 
-22.01 441 -22.75 444 0.74 
-3.18 282 0.27 241 -3.45 
13.83 121 14.25 113 -0.42 
1.01 228 -1.01 260 2.02 
-19.90 434 -21.96 441 2.06 
18.48 79 13.39 122 5.09 
-28.50 466 -33.06 468 4.57 
-18.10 421 -15.92 406 -2.18 
51.56 4 52.91 5 -1.36 
-21.99 440 -26.24 460 4.26 
39.58 15 42.34 9 -2.75 
-4.20 294 -4.02 294 -0.18 
-24.22 451 -23.33 450 -0.89 
-15.73 406 -15.31 403 -0.42 
-4.32 297 -2.24 275 -2.08 
8.89 160 11.41 136 -2.52 
1.98 213 -0.39 252 2.38 
16.07 96 16.50 91 -0.43 
-10.06 357 -11.04 371 0.98 
-10.12 360 -7.51 336 -2.62 
-15.10 401 -12.44 383 -2.66 
0.65 235 -1.34 265 1.99 
-2.52 275 2.72 215 -5.24 
6.30 180 8.00 166 -1.70 
-12.57 390 -13.43 392 0.86 
19.39 76 21.52 63 -2.13 
-26.09 461 -24.46 453 -1.63 
-4.77 306 -2.41 277 -2.36 
-19.18 431 -16.64 412 -2.53 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Adjusted unadjusted ~ 
Diff.® 
BLUP KanK BLUP KanK 
1729821 45 -15.72 201 -88.22 229 72.50 
1729912 51 31.06 184 37.07 173 -6.01 
1730078 69 933.70 11 990.10 9 -56.40 
1730086 49 -33.03 208 30.83 176 -63.86 
1730285 53 -261.86 307 -197.14 276 -64.72 
1730488 55 -273.74 313 -293.49 317 19.75 
1730518 90 281.45 93 338.70 79 -57.25 
1730947 40 146.65 132 44.65 169 102.00 
1731071 36 499.19 57 422.94 68 76.25 
1731122 55 -1066.19 467 -955.66 456 -110.53 
1731322 46 -226.60 293 -198.75 278 -27.85 
1731326 82 251.76 103 267.88 103 -16.12 
1731344 71 -139.69 246 -175.29 270 35.60 
1731633 39 931.95 12 886.93 14 45.02 
1731655 44 241.46 105 262.69 106 -21.23 
1731747 44 118.80 142 69.53 165 49.27 
1731801 71 -219.16 284 -177.76 271 -41.40 
1731927 46 39.43 181 137.75 139 -98.32 
1731928 52 -287.96 318 -259.06 302 -28.89 
1732051 33 -664.93 416 -647.57 404 -17.35 
1732052 38 753.27 26 846.53 17 -93.26 
1732375 39 -9.90 200 -10.58 197 0.68 
1732476 33 -224.53 289 -216.56 285 -7.97 
1732524 53 572.87 44 441.01 65 131.86 
1732689 67 44.94 177 141.44 137 -96.50 
1733045 51 -346.84 334 -398.15 351 51.31 
1733344 60 53.72 172 193.82 124 -140.09 
1733519 51 0.02 197 -117.18 245 117.19 
1733603 34 72.61 158 305.11 87 -232.50 
1733643 29 142.06 135 125.19 144 16.88 
1733645 47 718.59 29 627.50 35 91.09 
1733842 51 509.61 55 523.49 49 -13.88 
1734105 94 -706.59 426 -722.08 424 15.49 
1734382 35 -122.47 239 -264.64 307 142.17 
1734539 52 506.97 56 552.20 45 -45.23 
1734736 74 -86.11 226 -39.02 208 -47.09 
1735268 39 71.14 162 18.27 182 52.87 
1736147 44 -170.06 258 -248.38 294 78.33 
1736388 53 432.76 66 443.51 63 -10.75 
Fat 
Adjusted unad]uste3 Z 
Diff.° 
BLUP RanK BLUP Hank 
16.72 93 13.63 116 3.09 
4.42 193 3.96 205 0.46 
13.83 122 16.10 94 -2.27 
-17.58 416 -15.29 401 -2.28 
-18.58 427 -15.93 407 -2.65 
-19.39 432 -19.29 425 -0.09 
29.61 35 31.49 28 -1.88 
-40.65 475 -42.53 477 1.89 
-7.20 332 -9.32 354 2.12 
-11.38 377 -7.77 338 -3.61 
-1.79 272 -1.13 261 -0.66 
-0.54 254 0.66 238 -1.20 
-10.04 355 -10.98 369 0.94 
29.46 38 28.60 34 0.86 
13.84 120 14.54 110 -0.69 
-17.41 415 -18.46 418 1.05 
-46.96 480 -45.31 480 -1.65 
17.22 89 19.57 74 -2.35 
-6.46 326 -5.17 308 -1.29 
-25.09 458 -24.74 455 -0.35 
15.07 107 17.92 82 -2.85 
-0.16 250 -0.36 249 0.20 
7.56 170 7.28 171 0.27 
-2.67 276 -6.29 320 3.62 
8.79 161 11.80 134 -3.01 
-11.03 369 -12.88 387 1.86 
1.93 217 6.25 181 -4.31 
-1.79 271 -6.30 321 4.51 
32.94 24 40.66 13 -7.72 
22.72 63 21.78 61 0.94 
7.13 176 4.59 196 2.55 
18.34 82 19.04 76 -0.70 
-12.82 392 -13.43 391 0.60 
14.23 112 9.65 151 4.57 
11.75 135 13.10 125 -1.36 
15.89 101 17.20 84 -1.31 
45.97 7 44.01 8 1.95 
-18.54 426 -21.06 432 2.52 
19.08 78 19.49 75 -0.41 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Aogusted unaajustea T 
Diff.® 
BLUP Rank BLUP RanK 
1736393 45 617.72 39 584.16 38 33.56 
1736888 42 -365.96 341 -381.94 346 15.97 
1736995 48 306.38 88 238.45 115 67.93 
1737179 35 -186.08 270 -224.81 288 38.73 
1737269 37 -553.41 388 -506.00 378 -47.41 
1737300 43 -1013.65 462 -979.78 459 -33.87 
1737550 84 541.49 51 674.84 27 -133.35 
1737741 42 -435.60 365 -402.33 354 -33.27 
1737742 46 679.91 34 290.93 90 388.99 
1737749 51 -283.30 317 -287.25 310 3.96 
1738143 37 169.88 125 105.50 152 64.38 
1738182 40 25.66 187 -26.57 201 52.23 
1738277 42 -58.68 218 -55.33 215 -3.35 
1738484 35 1283.30 2 1328.41 2 -45.11 
1738507 55 -298.40 324 -306.18 323 7.78 
1738514 53 691.64 32 749.54 25 -57.90 
1738998 51 -703.71 424 -774.37 434 70.66 
1739490 52 488.07 58 483.62 58 4.45 
1739498 75 743.82 27 668.73 28 75.09 
1739500 55 -808.88 442 -878.33 449 69.45 
1739506 30 -1203.62 473 -1206.40 475 2.78 
1739744 41 266.33 101 287.12 91 -20.79 
1739834 51 72.06 160 -58.96 216 131.03 
1739877 37 374.44 72 302.91 88 71.53 
1739979 80 -952.39 456 -1066.08 467 113.69 
1740004 64 -209.92 281 -209.81 282 -0.10 
1740028 45 -288.96 319 -323.72 330 34.76 
1740146 87 334.94 80 224.74 117 110.20 
1740168 46 -630.98 401 -741.88 428 110.90 
1740363 26 -418.96 359 -547.56 388 128.59 
1740646 62 -783.77 436 -736.51 427 -47.26 
1740777 47 548.24 50 409.74 69 138.50 
1740983 59 -846.78 448 -807.85 438 -38.93 
1741021 49 -204.46 277 -261.82 305 57.36 
1741028 45 -27.23 204 114.45 150 -141.68 
1741090 33 661.51 35 636.07 30 25.43 
1741254 46 67.75 164 44.37 170 23.38 
1741326 46 24.54 189 -62.82 221 87.36 
1742162 36 -236.24 297 -251.56 297 15.32 
Fat 
Adjusted unaajustea Z 
Diff.^  
BLUP RanK BLUP RanK 
-4.16 292 -5.02 305 0.87 
-0.10 248 -0.28 248 0.18 
4.17 194 2.03 221 2.14 
0.14 244 -0.77 259 0.91 
24.10 53 24.65 53 -0.55 
-7.73 335 -6.64 326 -1.09 
2.43 209 6.64 178 -4.21 
-18.14 422 -17.02 414 -1.12 
-3.63 288 -15.30 402 11.67 
-7.00 330 -6.52 323 -0.48 
7.89 166 5.75 183 2.14 
17.38 87 15.63 99 1.75 
34.78 20 34.26 21 0.52 
11.53 137 13.14 124 -1.60 
-5.16 313 -5.90 317 0.74 
22.39 66 24.73 52 -2.34 
-13.99 396 -16.42 411 2.43 
4.82 192 4.26 200 0.57 
61.72 2 58.55 2 3.17 
-0.17 251 -2.78 283 2.61 
-24.85 455 -24.99 456 0.14 
37.36 18 37.58 18 -0.21 
-7.93 339 -11.45 378 3.52 
19.59 74 17.15 85 2.44 
-43.48 479 -46.92 481 3.44 
-0.93 258 -1.18 263 0.25 
1.13 226 -0.26 247 1.38 
40.5{S 12 36.39 19 4.17 
-O.OO 246 —4.04 295 4.03 
1.83 219 -2.57 279 4.40 
-7.61 334 -6.46 322 -1.15 
33.36 22 28.03 38 5.32 
-24.46 452 -23.17 447 -1.29 
-10.05 356 -11.83 380 1.78 
3.18 206 8.24 162 -5.06 
30.22 32 29.37 32 0.85 
9.98 151 9.62 152 0.36 
-10.77 367 -13.52 394 2.75 
38.87 16 38.33 17 0.54 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
Aaiustea unaaiustea T 
• Diff.® 
BLUP Rank BLUP Hank 
1742490 32 142.78 134 192.97 125 -50.19 
1742627 48 1186.03 5 968.43 10 217.60 
1742945 40 -163.60 254 -180.54 272 16.94 
1743677 53 -214.12 283 -64.15 223 -149.97 
1743941 98 -385.88 349 -471.26 370 85.38 
1744652 45 -139.91 247 -155.65 258 15.74 
1744653 55 -638.49 404 -649.54 405 11.05 
1744958 35 -234.10 296 -348.69 340 114.58 
1745454 57 441.70 64 506.52 53 -64.82 
1745456 51 1131.52 6 1120.30 6 11.23 
1745584 45 155.17 129 279.74 94 -124.57 
1745600 45 -451.78 370 -434.34 362 -17.43 
1746023 49 -28.62 206 -28.32 202 -0.30 
1746041 49 -227.65 294 -128.23 253 -99.42 
1746287 43 346.13 77 275.53 98 70.60 
1746292 47 175.93 121 87.24 157 88.69 
1746448 36 -44.30 213 -92.92 232 48.62 
1747338 54 -168.11 257 -126.63 251 -41.48 
1747412 46 425.76 67 261.43 107 164.34 
1747640 58 798.80 22 869.87 15 -71.07 
1747691 38 290.48 92 278.38 95 12.10 
1748325 42 -254.54 304 -260.55 304 6.01 
1748401 40 -23.40 203 -74.93 227 51.52 
1748563 42 -207.40 278 4.85 191 -212.25 
1748850 37 -845.46 447 -943.51 452 98.05 
1749256 44 299.70 89 277.85 96 21.85 
1749311 51 342.72 79 520.44 51 -177.72 
1749328 52 64.42 167 149.89 134 -85.47 
1749387 51 373.71 73 326.76 83 46.94 
1749414 39 680.29 33 569.39 40 110.90 
1749423 39 -386.16 350 -346.70 339 -39.46 
1749584 50 1043.96 7 1103.15 7 -59.19 
1749734 40 -178.74 265 -68.56 224 -110.19 
1749931 40 91.56 153 132.95 143 -41.39 
1749988 53 -404.87 356 -496.79 376 91.92 
1750194 92 -670.25 417 -658.11 407 -12.14 
1750307 55 -124.44 241 7.09 189 -131.54 
1750323 38 70.61 163 137.71 140 -67.10 
1750824 44 773.44 24 920.14 13 -146.70 
Fat 
Adjusted unadjusted Z 
Diff.® 
BLUP Rank BLUP Rank 
13.13 126 14.81 107 -1.67 
7.20 174 0.93 235 6.27 
0.87 232 1.17 231 -0.29 
1.10 227 5.71 185 -4.62 
-4.81 308 -8.28 343 3.47 
22.04 67 20.58 72 1.45 
1.93 218 1.46 229 0.47 
-13.62 394 -17.33 415 3.71 
-6.86 328 -4.22 299 -2.63 
29.27 39 28.56 35 0.71 
0.76 234 4.43 198 -3.67 
10.79 146 10.93 139 -0.14 
6.02 182 5.37 188 0.65 
6.54 179 9.89 149 -3.35 
1.35 225 -0.46 254 1.81 
-4.20 296 -6.66 327 2.46 
-9.55 350 -11.32 375 1.77 
24.05 55 25.35 49 -1.30 
-1.57 267 -6.99 329 5.43 
25.07 51 27.43 41 -2.36 
15.73 103 15.59 100 0.14 
-11.22 372 -11.36 376 0.14 
27.31 42 25.19 50 2.11 
10.24 149 17.42 83 -7.18 
-22.40 445 -25.33 457 2.94 
-0.99 259 -1.72 269 0.73 
14.26 111 20.66 70 -6.40 
-11.60 381 -8.12 340 -3.49 
-5.46 320 -6.83 328 1.38 
16.04 98 12.33 129 3.71 
27.22 43 28.03 39 -0.81 
0.31 241 2.12 219 -1.81 
14.11 114 16.68 88 -2.57 
3.56 203 4.81 193 -1.25 
-25.74 459 -28.72 463 2.98 
-11.35 376 -10.98 368 -0.37 
0.95 229 5.67 186 -4.72 
-0.11 249 1.77 225 -1.89 
10.89 144 15.69 97 -4.80 
Table 2. (Continued) 
Bull No. Milk 
ID Prog. 
aajustea unadjustea T 
Diff.® 
BLUP KanK BLUP Rank 
1750963 49 -351.85 336 -229.39 289 -122.46 
1751069 46 52.90 173 -61.80 218 114.69 
1751531 56 553.08 49 504.61 54 48.47 
1752061 47 -277.73 314 -197.40 277 -80.34 
1752394 99 -589.90 395 -689.33 416 99.43 
1752395 82 315.60 85 332.99 81 -17.39 
1752412 58 273.73 98 268.70 101 5.04 
1753344 38 707.61 30 630.38 32 77.23 
1753637 51 -47.74 215 -15.22 198 -32.51 
1753906 48 64.33 168 24.27 181 40.06 
1753943 72 -663.43 413 -681.26 411 17.83 
1753945 75 902.35 14 819.57 19 82.78 
1754064 50 -1162.82 472 -1144.62 472 -18.19 
1754105 47 -41.10 212 17.51 184 -58.61 
1754388 77 225.88 109 253.85 110 -27.97 
1754653 44 41.61 180 -10.09 196 51.70 
1754726 39 385.34 71 341.45 77 43.88 
1754940 39 -379.18 346 -377.12 344 -2.06 
1754949 35 -207.84 279 -263.57 306 55.73 
1755381 39 769.84 25 635.34 31 134.50 
1755729 89 -610.67 398 -563.52 393 -47.15 
1757418 94 977.04 10 959.19 11 17.85 
1757419 40 -334.45 330 -330.28 335 -4.17 
1757500 93 -223.11 287 -289.97 312 66.87 
1757824 81 -3.42 199 -105.82 237 102.40 
1757832 66 -20.87 202 134.99 141 -155.86 
1758213 81 -627.36 400 -605.57 398 -21.79 
1758831 48 -561.59 390 -492.65 374 -68.94 
1758959 55 -120.85 238 -31.62 205 -89.23 
1759202 55 -539.93 387 -523.56 384 -16.37 
1761038 54 104.13 148 223.71 118 -119.58 
1761209 59 812.60 19 793.71 22 18.89 
1762140 43 30.57 186 -39.51 209 70.08 
1762711 94 -531.84 384 -521.25 382 -10.58 
1763622 58 -584.49 393 -616.19 400 31.70 
1763692 71 -1032.55 464 -1042.17 464 9.62 
1764562 98 -443.95 367 -534.68 386 90.73 
1764873 53 -60.75 219 -45.00 212 -15.75 
1765159 73 -178.11 263 -123.65 248 -54.46 
Fat 
Aa^ ustea unaaiustëa T 
Di£f.° 
BLUP KanK BLUP Hank 
-4.01 291 -0.15 245 -3.86 
20.48 70 16.33 92 4.14 
22.65 64 20.70 69 1.95 
-4.81 309 -2.22 273 -2.60 
5.65 188 1.99 222 3.67 
21.96 68 21.75 62 0.21 
7.26 171 6.75 175 0.50 
20.17 72 18.38 81 1.78 
-10.85 368 -9.27 353 -1.58 
-11.52 380 -12.48 384 0.95 
-17.64 417 -18.67 421 1.03 
9.22 157 7.01 173 2.21 
-20.55 435 -20.25 430 -0.30 
-7.19 331 -5.36 312 -1.83 
8.45 164 9.24 153 -0.79 
29.23 40 26.65 44 2.58 
40.20 14 38.46 16 1.74 
11.55 136 11.79 135 -0.24 
4.12 196 2.29 218 1.84 
33.13 23 28.18 37 4.95 
7.80 167 9.13 155 -1.33 
6.57 178 6.77 174 -0.20 
-10.72 366 -10.67 365 -0.05 
-2.78 278 -5.19 310 2.41 
16.50 94 12.77 128 3.73 
-21.05 437 -16.35 410 -4.70 
-9.95 354 -9.35 356 -0.60 
-11.49 379 -9.10 351 -2.39 
13.43 123 16.64 89 -3.20 
-18.74 430 -18.63 420 -0.11 
30.24 30 33.98 23 -3.74 
31.73 27 31.35 30 0.39 
31.41 28 28.69 33 2.72 
-22.19 443 -21.70 440 -0.49 
-1.72 269 -2.88 285 1.16 
1.74 220 0.82 237 0.92 
15.95 100 12.01 131 3.94 
-5.27 315 -5.04 306 -0.22 
-12.14 387 -10.71 366 -1.43 
Table 2. (Continued) 
Bull No. Milk Fat 
ID Prog. 
Aaiustea unaajustea T Aa^ ustea unad]usté3 Z 
Diff.a Diff.o 
BLUP Rank BLUP Rank BLUP Rank BLUP Rank 
1765347 52 -386.66 351 -367.82 343 -18.84 -3.21 283 -2.73 282 -0.48 
1765499 51 -226.14 292 -108.40 238 -117.74 -8.64 343 -4.78 303 -3.87 
1765743 49 94.52 150 117.48 149 -22.97 23.92 56 23.86 54 0.06 
1766101 66 -796.41 440 -757.98 433 -38.43 -3.07 280 -2.23 274 -0.84 
1766159 75 -485.69 377 -496.14 375 10.45 23.72 57 22.59 57 1.14 
1766467 63 -1288.14 480 -1257.79 479 -30.35 3.72 200 4.05 203 -0.34 
1766723 51 -240.08 298 -214.21 284 -25.86 -7.30 333 -7.24 333 -0.06 
1767094 50 883.00 16 793.35 23 89.65 22.78 62 20.61 71 2.17 
1767920 44 225.89 108 255.18 109 -29.29 9.21 158 9.68 150 -0.48 
1767966 58 -697.43 422 -639.57 403 -57.85 6.00 183 7.90 167 -1.89 
1768788 67 -779.50 435 -608.68 399 -170.82 -1.57 268 3.34 209 -4.90 
1769379 55 -472.07 373 -586.62 395 114.55 2.72 207 -1.76 270 4.48 
1769795 56 -69.89 220 -90.49 230 20.60 2.33 211 1.60 227 0.72 
1770466 61 -334.59 331 -425.67 359 91.08 -18.27 423 -21.25 433 2.98 
1771062 98 805.90 20 827.17 18 -21.28 53.32 3 53.37 3 -0.05 
1771819 68 -533.26 385 -620.28 401 87.02 14.15 113 10.24 145 3.91 
1771839 67 -253.36 303 -306.58 324 53.22 23.08 61 21.03 68 2.05 
1773289 79 -208.92 280 -92.07 231 -116.85 -17.78 418 -14.08 398 -3.70 
1773290 57 -1010.08 461 -944.33 453 -65.75 -8.68 344 -6.56 325 -2.13 
1777472 42 -640.93 407 -726.32 425 85.38 -20.72 436 -23.26 448 2.54 
1778467 59 214.96 113 308.78 86 -93.82 7.19 175 10.64 142 -3.45 
1779729 51 233.48 107 223.16 119 10.32 15.01 108 14.57 109 0.44 
1786829 91 -777.68 434 -866.76 448 89.09 -25.07 457 -27.69 462 2.62 
TABLE 3. Transmitting ability estimates of the sires for adjusted and unadjusted milk and fat 
(Multiple Lactations, Data II, Model III) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adgusted unadjusted T Adjusted unadiusteS Z 
• _____ Diff.® Diff.b 
BLUF Rank BLUP Rank BLUP Rank BLUP Rank 
1085978 20 49 1036.48 24 958.51 36 77.97 34.33 33 31.62 44 2.71 
1189870 7 12 -158.24 342 -112.53 327 -45.71 6.48 223 7.74 221 -1.26 
1237057 38 83 27.81 272 -98.15 322 125.96 -1.28 296 -5.39 342 4.11 
1242221 69 153 914.28 35 805.94 51 108.34 36.56 25 32.85 38 3.70 
1259069 34 76 31.77 269 -122.63 331 154.40 -3.72 315 -8.84 368 5.12 
1261857 44 93 444.46 124 479.51 128 -35.05 53.06 3 53.66 4 -0.61 
1271075 21 48 206.02 210 216.46 214 -10.44 10.11 195 10.29 197 -0.18 
1271810 18 41 667.27 68 746.47 63 -79.20 7.48 217 10.24 199 -2.75 
1282185 123 270 -87.19 320 -166.47 346 79.28 -4.50 324 -7.43 359 2.94 
1283917 208 451 -6.97 283 -57.52 309 50.54 -27.51 476 -28.91 482 1.40 
1290182 33 83 676.25 65 672.43 73 3.82 19.25 109 18.12 126 1.13 
1299222 111 235 305.70 177 486.42 124 -180.72 9.24 203 15.22 151 -5.98 
1308101 117 261 1065.96 22 1066.37 27 -0.42 41.07 16 41.39 20 -0.33 
1314767 15 36 -147.45 340 -228.98 366 81.53 19.83 104 18.09 127 1.74 
1320310 34 83 625.01 77 673.23 72 -48.22 22.91 83 24.54 80 -1.63 
1330987 52 121 268.21 187 231.47 203 36.74 35.45 29 34.01 30 1.44 
1347065 185 396 -264.66 375 -271.61 380 6.95 -18.02 434 -17.96 433 -0.06 
1347940 887 2024 412.93 140 624.87 86 -211.94 18.87 112 26.11 65 -7.24 
1348259 139 320 442.75 126 457.09 135 -14.33 15.58 140 15.66 145 -0.08 
1349319 20 51 411.94 141 407.69 152 4.26 11.83 174 11.37 188 0.46 
1352979 19 37 355.98 161 339.58 173 16.40 -7.61 355 -7.90 363 0.29 
1355784 65 146 821.31 47 762.53 57 58.78 7.13 219 4.67 249 2.45 
1365341 445 961 676.11 66 582.62 93 93.48 27.03 52 23.61 92 3.42 
1366011 228 467 -280.51 386 -275,64 382 -4.87 6.95 220 6.43 231 0.52 
1366229 283 611 -542.99 439 -461.80 428 -81.19 10.79 190 13.04 175 -2.25 
1367353 66 128 -533.64 436 -577.05 450 43.41 -6.53 346 -8.23 365 1.70 
1372874 41 98 563.92 89 373.94 166 189.98 -7.62 356 -13.71 411 6.09 
1375967 207 448 140.83 230 67.59 264 73.24 -16.31 425 -18.55 438 2.24 
1381027 136 257 -1242.05 515 -1218.33 514 -23.73 -35.15 497 -33.93 496 -1.22 
1383004 131 273 -877.43 492 -878.32 492 0.89 9.26 202 8.75 214 0.51 
1383247 170 368 -36.58 296 22.48 272 -59.06 -18.85 438 -16.73 427 -2.12 
1383311 97 210 -82.74 318 11.89 279 -94.63 -3.29 311 -0.60 292 -2.68 
®Diff. = Adjusted Milk - Milk, 
i^ff. = Adjusted Fat - Fat. 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Actjustea unaajustea 7 aajustea unadjustëS Z 
Diff.® Diff.° 
BLUP Rank BLUP Rauuc BLUP Rank BLUP RanK 
1383926 808 1641 158.56 224 273.29 191 -114.73 17.38 126 21.12 111 -3.75 
1385225 25 44 -64.31 308 -127.20 335 62.89 -8.12 361 -10.42 387 2.30 
1386406 74 164 65.57 253 107.13 250 -41.56 14.96 148 16.44 142 -1.48 
1387978 62 144 342.93 165 331.05 176 11.88 25.87 63 24.75 77 1.12 
1389471 169 383 55.92 258 78.49 261 -22.57 -15.26 421 -14.29 415 -0.96 
1392774 43 98 -21.39 291 -3.99 290 -17.40 15.53 141 15.32 150 0.22 
1392858 965 2046 -37.03 297 -85.64 317 48.62 19.93 103 18.05 128 1.88 
1393031 725 1609 25.90 273 4.78 286 21.12 -22.12 453 -22.71 459 0.58 
1393997 495 1066 122.22 236 313.62 180 -191.40 31.08 37 37.57 23 -6.49 
1397209 311 703 322.23 168 246.77 198 75.46 6.12 228 3.38 259 2.74 
1397752 35 86 -805.40 478 -972.36 496 166.97 -49.06 515 -54.49 519 5.43 
1398216 32 78 1090.57 19 1099.52 23 -8.95 27.47 50 26.98 59 0.50 
1399283 505 1059 -15.92 288 12.89 277 -28.80 -9.84 381 -8.66 367 -1.17 
1399628 123 275 354.50 162 307.03 183 47.47 -4.11 320 -5.39 341 1.27 
1399654 338 752 21.03 275 10.72 281 10.31 26.17 60 25.12 74 1.05 
1399824 634 1359 179.77 218 282.96 188 -103.19 18.05 120 21.31 110 -3.25 
1404202 582 1329 592.07 80 469.69 133 122.37 -3.97 317 -7.38 358 3.41 
1404814 368 794 10.03 280 20.01 273 -9.98 14.42 151 14.24 156 0.18 
1404931 378 820 515.26 108 467.63 134 47.64 -9.43 375 -10.77 389 1.34 
1406271 160 343 220.84 202 262.57 193 -41.73 25.45 66 26.47 63 -1.03 
1408080 517 1175 481.27 115 486.39 125 -5.12 0.22 279 0.46 282 -0.25 
1410387 345 722 -1060.98 507 -1183.69 511 122.71 -44.97 509 -48.85 513 3.87 
1410733 117 257 562.25 91 550.59 104 11.66 19.46 108 18.80 122 0.65 
1410984 106 229 -972.31 500 -906.07 493 -66.24 -20.46 445 -18.31 434 -2.15 
1413165 184 362 -402.73 417 -355.81 411 -46.92 -42.62 508 -41.32 505 -1.30 
1414618 294 647 65.19 254 5.00 284 60.20 1.02 270 -1.21 300 2.23 
1415806 100 210 -838.10 484 -976.85 498 138.75 -28.85 479 -33.50 493 4.65 
1416897 335 749 -65.94 309 -93.07 318 27.13 -3.07 309 -3.64 321 0.57 
1417390 442 943 -1184.44 511 -1270.84 515 86.40 -36.43 501 -39.23 502 2.79 
1418374 261 563 -893.79 493 -798.54 478 -95.25 -12.97 411 -9.69 377 -3.28 
1419528 162 369 549.68 95 430.79 146 118.90 23.67 79 19.62 117 4.05 
1423926 127 265 -780.01 476 -805.61 480 25.60 -40.21 505 -40.70 504 0.50 
1426616 1090 2210 -463.50 428 -325.19 402 -138.31 -12.95 410 -8.30 366 -4.65 
1426912 314 673 -266.26 377 -225.11 362 -41.15 26.94 53 27.91 53 -0.97 
1427052 636 1441 372.51 157 258.19 195 114.32 0.95 271 -2.72 315 3.67 
1427381 1615 3492 1118.10 15 1325.98 8 -207.88 66.26 2 73.05 2 -6.79 
1427615 483 1011 563.26 90 707.01 66 -143.75 -8.69 369 -4.05 326 -4.64 
1427708 277 617 16.68 277 -44.08 303 60.77 2.34 256 0.20 287 2.14 
1428104 1012 2184 150.70 225 219.66 212 -68.96 -11.29 395 -8.92 369 -2.37 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjusted unadjusted T Adjusted unadjusted Z 
Diff.a Diff.b 
BLUP KanK BLUP Wank BLUP Rank BLUP Hank 
1428649 214 447 -458.29 427 -447.40 425 -10.89 -34.72 496 -34.22 499 -0.50 
1428809 127 265 -482.07 429 -431.57 420 -50.50 16.28 136 17.27 134 -0.99 
1429395 96 184 -1272.70 516 -1389.32 516 116.62 -56.79 521 -60.02 521 3.23 
1430145 3406 7110 -66.32 310 73.89 262 -140.21 12.51 169 17.02 136 -4.51 
1432457 110 229 -654.07 456 -539.43 446 -114.64 -25.10 470 -21.10 449 -4.00 
1432733 1671 3663 590.08 81 652.08 75 -62.01 23.81 77 25.86 69 -2.05 
1435690 119 272 -653.70 455 -755.93 474 102.23 15.06 145 11.33 189 3.74 
1436081 115 250 -777.13 475 -783.15 476 6.02 -10.92 391 -11.78 397 0.87 
1436806 363 730 -977.73 501 -1081.79 507 104.06 -46.92 512 -50.12 514 3.20 
1438016 169 316 -423.19 421 -332.59 404 -90.60 -9.99 382 -7.15 357 -2.85 
1438533 384 860 -171.92 346 -325.84 403 153.92 -16.75 426 -21.54 452 4.78 
1438535 117 265 -599.07 453 -518.32 440 -80.75 11.42 180 14.05 157 -2.63 
1441439 135 277 -413.83 419 -314.87 398 -98.95 30.00 41 33.06 36 -3.05 
1441440 2222 4831 374.53 155 442.73 141 -68.20 20.77 98 22.96 96 -2.18 
1444394 147 342 -192.72 352 -435.82 422 243.10 -15.73 422 -23.27 463 7.54 
1445957 101 220 -457.88 426 -501.86 435 43.98 -10.33 386 -11.64 395 1.32 
1446609 152 331 734.13 56 752.93 62 -18.80 23.43 81 24.02 84 -0.59 
1447125 587 1326 50.20 261 88.86 257 -38.66 -0.65 288 0.74 280 -1.39 
1447141 391 847 -97.15 325 -214.10 358 116.95 24.70 69 20.08 115 4.63 
1447246 125 280 -943.89 499 -1007.73 501 63.85 -13.73 413 -16.15 425 2.42 
1447414 1611 3385 1014.69 26 1083.87 25 -69.18 28.69 48 30.85 46 -2.15 
1447750 249 537 -33.75 294 19.70 274 -53.45 11.80 175 13.62 165 -1.82 
1448297 289 585 -202.87 356 -190.05 352 -12.82 -10.24 385 -9.94 380 -0.30 
1448475 1456 3251 219.66 203 4.93 285 214.73 -8.35 366 -14.96 418 6.61 
1450228 3544 8087 753.43 55 780.55 55 -27.12 22.86 84 23.86 87 -0.99 
1450692 1317 2947 696.45 61 644.62 82 51.82 34.86 32 32.86 37 2.00 
1452078 558 1281 843.70 44 803.90 53 39.80 -1.06 293 -2.09 309 1.03 
1452090 515 1153 321.80 169 246.03 199 75.77 -20.08 442 -21.96 455 1.87 
1452345 214 460 629.01 72 576.11 97 52.91 28.87 47 26.62 61 2.25 
1452988 947 2062 232.09 197 175.38 229 56.71 15.33 143 13.21 171 2.12 
1454407 127 260 564.41 88 657.24 74 -92.83 14.51 150 17.92 130 -3.40 
1454671 1074 2277 -168.58 345 -95.44 321 -73.15 -14.71 419 -12.33 403 -2.38 
1454720 1353 2785 382.93 150 393.48 158 -10.55 24.55 71 24.81 76 -0.26 
1454800 174 353 -710.14 467 -708.65 467 -1.49 -11.81 401 -11.45 394 -0.36 
1457846 201 471 627.36 75 649.47 78 -22.10 -0.53 285 0.12 288 -0.64 
1457932 349 708 -738.86 471 -733.96 472 -4.90 -51.47 518 -50.67 515 -0.79 
1458169 316 679 34.69 268 -124.51 333 159.20 -17.73 433 -22.73 460 5.00 
1458728 477 1025 87.10 246 140.86 241 -53.76 -20.78 448 -18.82 440 -1.95 
1458744 6206 13337 127.72 234 191.67 223 -63.96 11.28 185 13.40 168 -2.12 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
AQ^ ustea unaajustea T aajusten unaaiustëa r 
_____ ____^ Diff.® Diff.® 
BLUP Rank BLUP Rank BLUP Kank BLUP Hank 
1459339 689 1497 427.17 131 471.21 132 -44.03 -5.83 341 -4.05 327 -1.77 
1460725 129 280 189.04 213 191.84 222 -2.79 33.26 34 33.18 35 0.08 
1461450 115 252 487.93 112 474.58 130 13.36 16.60 131 15.81 144 0.79 
1461578 467 936 471.13 118 650.30 77 -179.17 29.05 46 34.81 27 -5.76 
1461984 348 721 -665.93 461 -626.02 456 -39.91 -32.52 490 -31.06 485 -1.46 
1463154 21 55 409.69 143 339.80 172 69.88 -22.40 455 -24.95 469 2.55 
1464510 1063 2230 158.71 223 222.88 209 -64.18 1.43 266 3.49 256 -2.06 
1466179 1612 3594 215.94 205 224.07 207 -8.13 -25.85 471 -25.25 470 -0.60 
1466511 1612 3726 383.68 149 320.42 179 63.26 12.19 172 9.97 203 2.22 
1466747 533 1140 -290.79 388 -253.98 375 -36.80 -11.07 392 -9.95 381 -1.12 
1466757 329 680 789.08 50 871.22 43 -82.14 24.02 75 26.44 64 -2.42 
1466812 181 403 -216.96 360 -274.97 381 58.00 -8.14 362 -10.26 384 2.13 
1467006 982 2158 272.78 186 201.47 219 71.30 5.74 231 3.47 257 2.27 
1467915 298 647 451.38 121 486.93 123 -35.55 35.86 27 37.09 25 -1.23 
1469311 38 91 115.03 238 73.10 263 41.93 26.69 54 25.26 73 1.43 
1470512 1096 2532 1147.96 14 1001.54 33 146.42 23.98 76 19.30 119 4.68 
1470588 118 223 -870.83 489 -915.12 494 44.29 -8.31 364 -9.56 376 1.24 
1471956 918 2002 374.22 156 455.37 136 -81.15 15.78 139 18.57 125 -2.79 
1473442 127 284 263.53 189 287.03 187 -23.50 -5.87 342 -5.52 343 -0.35 
1473543 195 426 530.28 106 563.88 101 -33.60 11.34 184 12.38 183 -1.04 
1473654 159 345 -94.18 324 -242.80 372 148.62 -10.70 389 -15.75 422 5.05 
1473942 179 378 -433.27 423 -393.91 417 -39.36 -23.29 459 -22.31 457 -0.98 
1474638 422 921 422.13 135 447.53 139 -25.41 8.08 211 8.72 217 -0.64 
1474780 260 578 377.25 153 336.72 175 40.53 14.07 155 12.16 186 1.91 
1476679 1092 2393 559.43 92 559.81 103 -0.38 5.29 234 5.36 240 -0.07 
1477381 1381 2898 -394.19 413 -303.00 395 -91.19 2.41 255 5.24 244 -2.83 
1477754 417 905 604.14 79 641.35 83 -37.21 20.57 101 21.74 106 -1.17 
1478738 276 621 -398.75 416 -475.81 430 77.06 -45.15 511 -46.76 511 1.61 
1479300 98 208 555.19 94 538.79 109 16.40 14.41 152 13.63 164 0.78 
1480896 195 416 -932.15 497 -973.11 497 40.96 -32.71 491 -34.07 497 1.36 
1481973 184 398 -738.35 470 -845.14 488 106.79 -8.74 370 -12.68 406 3.94 
1483087 10 19 672.73 67 758.03 59 -85.30 5.18 235 7.02 229 -1.84 
1483713 1436 3247 35.10 267 82.77 259 -47.67 1.39 267 3.02 261 -1.63 
1483720 558 1274 832.40 46 773-14 56 59.26 -11.10 393 -12.76 407 1.66 
1483844 1016 2131 -868.33 487 -812.58 481 -55.74 -21.73 452 -19.77 442 -1.96 
1485378 266 580 -258.92 371 -285.85 385 26.94 6.19 227 5.30 243 0.89 
1485414 273 583 -1017.41 502 -1011.07 502 -6.34 -45.07 510 -44.42 509 -0.65 
1487040 1139 2445 -560.87 444 -545.38 447 -15.49 21.91 90 21.97 105 -0.06 
1487095 392 860 449.00 122 405.28 153 43.72 -8.49 367 -9.71 378 1.23 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjustea unad]us€ëa T Adiusted unadiusteS C 
Diff.® Diff.o 
BLUP RanK BLUP RanK BLUP RanK 
1487148 2952 6663 387.39 147 409.50 151 -22.12 -22.76 456 -21.61 453 -1.15 
1487205 341 757 -412.34 418 -534.23 445 121.89 -0.93 291 -5.28 338 4.35 
1488495 268 577 -676.74 462 -652.50 459 -24.24 12.90 163 13.50 166 -0.60 
1488500 1328 2925 176.90 219 148.55 238 28.35 8.32 208 7.45 225 0.86 
1488604 406 862 431.27 130 366.28 168 64.99 8.26 210 6.01 234 2.25 
1488907 1524 3322 -661.02 458 -716.27 469 55.25 -35.28 498 -36.83 501 1.55 
1489802 227 488 104.23 241 108.92 249 -4.68 -12.00 402 -11.77 396 -0.23 
1489981 342 684 -241.62 368 -124.35 332 -117.28 30.40 40 34.43 28 -4.03 
1490212 541 1135 425.39 133 595.12 89 -169.73 23.67 78 28.94 51 -5.26 
1490217 107 227 586.56 82 526.36 113 60.19 29.83 44 27.69 55 2.14 
1490794 417 866 -594.60 451 -531.17 444 -63.43 -8.86 371 -6.85 353 -2.01 
1491007 13081 29168 923.73 33 998.35 34 -74.62 40.10 19 42.50 16 -2.40 
1491980 1140 2403 57.26 257 122.58 247 -65.32 30.79 39 32.27 40 -1.47 
1492023 965 2051 29.38 271 11.69 280 17.69 -10.14 383 -10.83 390 0.70 
1492071 274 594 559.11 93 504.95 116 54.17 17.22 129 15.54 147 1.68 
1492486 703 1509 1067.02 21 1114.38 20 -47.36 -14.18 414 -12.13 401 -2.05 
1492549 170 362 -746.73 472 -712.52 468 -34.21 -23.99 464 -22.90 461 -1.09 
1493435 903 1993 534.95 104 476.54 129 58.42 -1.49 299 -3.20 320 1.71 
1493686 199 431 117.78 237 134.30 244 -16.52 24.05 74 24.33 82 -0.28 
1494360 256 579 49.66 262 -50.28 307 99.94 -2.52 306 -5.75 345 3.23 
1494593 276 634 219.33 204 222.52 210 -3.19 27.04 51 26.62 62 0.42 
1495135 301 618 -68.20 312 2.76 287 -70.96 22.93 82 24.96 75 -2.03 
1495881 739 1528 383.95 148 447.53 140 -63.58 26.04 61 27.73 54 -1.69 
1496121 113 258 -74.31 314 -284.16 384 209.85 3.18 248 -3.82 322 7.00 
1496601 117 215 -178.57 349 -178.31 350 -0.26 1.61 263 1.16 275 0.46 
1496750 178 365 -232.97 365 -334.02 406 101.05 -8.89 372 -12.01 400 3.12 
1497509 740 1616 536.12 103 651.00 76 -114.88 24.35 73 28.09 52 -3.75 
1497798 624 1250 -534.90 437 -522.84 441 -12.06 -33.48 493 -32.71 489 -0.77 
1499133 1379 2922 992.09 29 1115.27 19 -123.18 19.57 107 23.62 91 -4.06 
1499581 1661 3727 847.20 43 711.63 65 135.57 38.39 23 33.78 31 4.61 
1499772 300 662 870.88 40 849.65 47 21.23 10.80 189 10.52 195 0.28 
1499901 111 229 -299.76 392 -311.09 396 11.32 -41.80 507 -42.11 508 0.31 
1500404 374 777 536.54 102 637.43 85 -100.89 1.73 262 4.85 247 -3.13 
1500609 1103 2511 318.98 171 245.08 200 73.91 12.71 164 10.07 202 2.64 
1500847 261 591 -40.91 298 -115.08 329 74.17 -16.02 423 -18.41 435 2.39 
1501141 170 343 -1186.36 512 -1208.23 513 21.87 -20.97 449 -21.85 454 0.88 
1501812 300 655 -124.44 331 -35.54 298 -88.90 -19.23 440 -16.23 426 -3.00 
1502023 555 1198 214.78 207 225.61 205 -10.84 -1.17 295 -0.79 298 -0.38 
1502025 618 1410 -245.32 369 -287.08 387 41.77 -5.10 332 -6.67 350 1.57 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adiusted unadjustëa T Adjusted unad]ustëa Z 
_____ Diff.a _____ Diff.® 
BLUP Rank BLUP Hank BLUP Rank BLUP RanK 
1503125 148 311 -129.50 332 -110.32 325 -19.18 -26.27 474 -25.49 472 -0.78 
1503921 98 207 282.47 182 432.11 143 -149.64 18.98 111 24.49 81 -5.51 
1504061 166 365 411.41 142 449.70 138 -38.29 50.77 6 51.50 7 -0.73 
1504414 1246 2666 -123.43 330 -93.28 319 -30.15 26.29 58 27.06 57 -0.78 
1504551 454 898 433.56 128 546.77 106 -113.21 25.75 64 29.21 50 —3.46 
1504806 580 1144 1008.46 28 1165.12 15 -156.65 11.71 176 16.97 139 -5.26 
1505143 172 382 -1047.79 505 -1025.57 504 -22.23 -11.43 398 -11.15 391 -0.28 
1505212 270 588 414.83 137 497.75 118 -82.92 14.29 153 17.00 138 -2.70 
1505219 3361 7340 -195.50 353 -180.06 351 -15.44 -12.16 404 -11.45 393 -0.71 
1506714 215 438 -1020.57 503 -1021.35 503 0.79 -4.83 330 -4.88 334 0.05 
1506745 414 907 166.05 221 206.78 216 -40.74 -1.84 302 -0.64 294 -1.20 
1506982 457 982 -269.68 380 -359.33 412 89.66 -14.42 416 -16.99 429 2.57 
1507388 300 619 101.14 244 118.47 248 -17.33 8.92 206 9.32 210 -0.39 
1508069 366 791 -547.77 442 -476.42 431 -71.34 22.14 89 23.82 88 -1.67 
1508210 100 229 102.47 243 159.82 234 -57.35 -25.88 472 -24.11 468 -1.77 
1508246 817 1769 57.83 256 -7.72 293 65.55 -10.16 384 -11.84 398 1.67 
1508339 981 2007 -749.76 474 -757.80 475 8.04 24.65 70 23.86 86 0.79 
1508475 185 379 -263.83 374 -228.69 365 -35.14 -20.29 443 -18.53 437 -1.76 
1508685 1081 2308 -24.80 293 81.60 260 -106.40 -16.12 424 -12.40 404 -3.72 
1508716 681 1534 197.82 212 203.60 218 -5.78 47.30 11 46.66 13 0.64 
1508952 282 605 -15.33 287 -33.77 297 18.44 -8.65 368 -9.00 371 0.35 
1509548 1404 2981 697.82 60 697.42 69 0.39 31.38 36 31.15 45 0.23 
1509637 146 317 -337.05 403 -285.98 386 -51.07 0.62 273 2.45 265 -1.83 
1510586 279 586 105.10 240 174.12 230 -69.02 13.68 159 15.56 146 -1.88 
1511167 390 859 376.76 154 431.65 144 -54.89 7.51 216 9.66 206 -2.15 
1511281 178 378 -1059.05 506 -1046.96 505 -12.09 -7.01 349 -6.74 351 —0.26 
1511382 167 344 -490.61 430 -504.44 436 13.83 -0.47 284 -0.76 297 0.28 
1512026 7827 17211 788.05 51 833.80 49 -45.76 22.34 88 23.87 85 -1.53 
1512925 394 849 628.44 73 582.22 95 46.22 3.53 244 2.27 267 1.26 
1514126 164 362 -290.90 389 -345.04 409 54.14 -21.70 451 -23.60 465 1.90 
1514954 396 823 -1225.83 514 -1125.46 509 -100.37 -24.48 467 -21.42 451 -3.06 
1515073 1453 3141 309.51 174 231.44 204 78.07 -49.98 517 -51.60 517 1.62 
1515116 105 233 -175.18 348 -210.14 356 34.96 2.84 250 1.77 271 1.07 
1515118 3444 7668 1023.77 25 942.23 37 81.54 1.56 264 -0.50 291 2.06 
1515207 610 1321 14.00 279 -4.14 291 18.14 6.28 226 5.62 237 0.66 
1515508 256 543 351.26 163 328.13 178 23.14 18.14 118 17.31 133 0.83 
1515512 128 265 -1088.67 510 -1068.42 506 -20.25 -55.30 520 -54.68 520 -0.62 
1516004 3696 7978 -266.38 378 -244.55 374 -21.83 -33.58 494 -32.44 488 -1.14 
1516215 159 334 -89.80 322 -77.32 315 -12.49 -18.07 436 -17.45 431 -0.62 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjusted unadjusted T Adjusted unadjusteS r 
Diff.® Diff.b 
BLUP KcUlK BLUP KanK BLUP Wank BLUP RcUlK 
1516360 1368 3038 976.59 31 907.79 40 68.80 28.30 49 26.08 66 2.22 
1516551 1270 2721 956.76 32 985.27 35 -28.51 21.63 93 22.51 101 -0.88 
1517422 385 811 247.08 193 278.70 190 -31.63 17.72 123 18.84 121 -1.13 
1517540 869 1858 -805.61 479 -844.49 487 38.89 29.93 42 27.02 58 2.91 
1517562 153 335 83.69 247 56.35 266 27.34 -20.32 444 -21.11 450 0.78 
1518086 212 442 -311.04 396 -237.51 370 -73.53 -17.43 431 -14.90 417 -2.52 
1518616 481 994 -789.83 477 -725.57 470 -64.26 0.46 275 2.85 263 -2.40 
1518703 1247 2669 1106.51 18 1138.87 17 -32.36 21.91 91 23.08 95 -1.17 
1518939 402 944 -138.53 336 -196.73 354 58.20 -12.03 403 -13.90 413 1.87 
1519107 337 711 -137.77 334 -162.32 342 24.56 9.35 200 8.73 216 0.62 
1520034 1043 2159 1260.47 9 1376.54 6 -116.07 18.12 119 22.29 102 -4.16 
1520161 3607 7724 -187.78 351 -229.87 367 42.09 50.02 8 47.24 12 2.78 
1520162 573 1215 488.16 111 532.68 112 -44.52 35.48 28 36.49 26 -1.01 
1520283 2322 4597 -571.57 447 -501.54 434 -70.03 -30.89 486 -28.34 479 -2.55 
1520832 1065 2265 372.26 158 240.53 202 131.72 -5.34 336 -9.24 372 3.89 
1521141 739 1647 -103.69 326 -243.16 373 139.47 -14.42 417 -18.71 439 4.28 
1521260 225 523 80.39 248 43.51 268 36.88 35.17 31 33.19 34 1.98 
1521390 344 774 250.55 192 193.21 221 57.33 6.11 229 4.14 254 1.97 
1521454 546 1162 129.44 233 142.95 239 -13.51 7.78 212 8.09 220 -0.31 
1521467 281 596 -515.57 432 -440.44 424 -75.13 -5.19 334 -2.83 317 -2.36 
1522265 286 614 -1045.22 504 -992.58 500 -52.65 -9.55 378 -7.89 362 -1.66 
1522330 217 463 379.69 151 493.41 120 -113.72 7.52 215 11.48 187 -3.96 
1522350 327 700 -15.95 289 10.67 282 -26.62 -8.16 363 -6.98 354 -1.18 
1522595 882 1766 -279.09 384 -173.25 348 -105.84 -9.26 374 -5.73 344 -3.53 
1523669 131 284 206.18 209 128.92 246 77.26 -9.50 377 -11.85 399 2.35 
1524037 104 197 -260.95 372 -302.21 394 41.27 -11.16 394 -12.82 408 1.66 
1524382 158 347 309.50 175 388.97 161 -79.47 10.63 191 13.41 167 -2.78 
1524597 427 943 44.22 266 91.35 255 -47.13 13.94 156 15.42 149 -1.47 
1524955 219 487 -201.39 355 -125.81 334 -75.57 14.69 149 16.96 140 -2.27 
1524956 1916 4065 60.07 255 155.84 236 -95.76 -4.00 318 -0.64 293 -3.36 
1525369 1883 4146 105.70 239 10.45 283 95.25 1.95 261 -1.27 301 3.21 
1525496 532 1186 537.62 100 582.55 94 -44.93 7.62 214 8.97 212 -1.35 
1526102 1319 2824 -373.12 409 -255.88 376 -117.24 23.59 80 26.90 60 -3.30 
1526128 4815 10219 1335.44 6 1482.99 4 -147.55 25.15 67 29.92 49 -4.77 
1526519 159 346 201.79 211 89.90 256 111.89 -12.27 406 -15.62 421 3.35 
1526881 315 707 346.66 164 241.24 201 105.42 -0.63 287 -3.94 324 3.31 
1527440 168 330 -557.93 443 -650.90 458 92.98 -30.40 485 -33.69 495 3.29 
1527802 582 1231 -142.17 338 -66.19 312 -75.99 -5.41 338 -2.78 316 -2.63 
1528674 97 203 -2002.40 522 -2098.47 522 96.07 -72.10 522 -75.41 522 3.31 
Table 3. (Continued) 
Sire No. Ho. Milk Fat 
ID Prog. Lact. 
Adjusted unadjusted I Adjusted unadjustëa Z 
Diff.® Diff.° 
BLUP RanK BLUP RanK BLUP Rank BLUP Hank 
1528959 382 843 -422.68 420 -515.20 439 92.52 21.36 94 17.46 132 3.90 
1529276 1064 2275 454.29 120 549.46 105 -95.17 22.58 86 25.64 71 -3.05 
1529788 187 355 -1484.87 519 -1401.32 517 -83.56 -54.98 519 -51.76 518 -3.22 
1530625 2240 4823 -443.24 424 -449.92 426 6.68 -22.95 458 -23.01 462 0.06 
1531718 647 1352 -806.29 480 -699.59 466 -106.70 -13.71 412 -10.09 382 -3.61 
1531866 3670 7963 479.07 117 411.59 150 67.48 4.60 240 2.61 264 1.99 
1532749 641 1343 626.76 76 715.71 64 -88.95 17.31 127 20.24 114 -2.93 
1533777 441 891 -563.11 445 -559.03 449 -4.09 -31.61 488 -31.30 486 -0.31 
1534087 116 238 313.77 172 413.72 148 -99.94 -4.42 322 -1.50 303 -2.91 
1534171 827 1680 -397.06 415 -347.22 410 -49.84 16.27 137 17.47 131 -1.21 
1534313 99 200 -1713.41 520 -1732.25 520 18.84 -47.84 514 -48.09 512 0.25 
1534316 375 835 -140.22 337 -166.27 345 26.05 11.54 179 10.28 198 1.26 
1534891 614 1312 426.72 132 491.69 121 -64.98 -7.25 351 -5.06 335 -2.19 
1535235 376 811 -42.62 299 -37.09 301 -5.53 1.46 265 1.48 273 -0.01 
1535939 229 477 303.14 178 392.18 160 -89.04 3.03 249 6.01 235 -2.97 
1535960 1245 2714 -13.53 286 -30.80 295 17.27 17.31 128 16.40 143 0.91 
1536047 1713 3702 465.92 119 566.54 99 -100.62 6.05 230 9.40 208 -3.35 
1536204 1522 3210 175.21 220 312.94 181 -137.73 -20.76 447 -15.85 423 -4.91 
1536450 2013 4237 909.52 36 1029.33 29 -119.81 29.22 45 33.28 33 -4.07 
1536957 1326 2768 141.61 229 184.47 226 -42.87 11.59 177 12.73 180 -1.14 
1536958 98 217 -865.83 486 -825.34 483 -40.49 -11.77 399 -11.41 392 -0.37 
1537060 6844 15161 -276.46 382 -269.46 378 -7.00 26.52 57 25.97 67 0.55 
1537570 2089 4485 -368.45 408 -313.20 397 -55.25 32.62 35 33.65 32 -1.03 
1537653 561 1232 378.54 152 507.55 115 -129.02 -9.78 380 -5.33 339 -4.45 
1537759 828 1758 -817.77 483 -813.10 482 -4.67 -26.23 473 -26.02 474 -0.21 
1537760 230 473 -817.36 482 -805.27 479 -12.09 -33.83 495 -33.05 492 -0.78 
1537886 655 1401 -297.62 391 -338.56 407 40.94 44.08 14 41.88 18 2.20 
1537983 274 589 —46.43 300 -80.56 316 34.13 12.07 173 10.53 194 1.55 
1538108 442 998 -88.63 321 -116.06 330 27.44 0.21 280 -0.73 295 0.94 
1538505 132 285 165.87 222 181.72 227 -15.85 -7.78 358 -7.05 355 -0.73 
1538732 208 432 54.00 259 102.83 251 -48.83 0.00 282 1.55 272 -1.54 
1538938 875 1891 -868.35 488 -927.54 495 59.20 3.35 247 1.00 278 2.35 
1539190 230 469 -292.52 390 -298.13 393 5.60 -1.65 300 -1.96 306 0.31 
1539336 737 1539 223.68 201 165.81 233 57.87 -1.33 297 -2.97 319 1.64 
1539377 975 1944 -597.78 452 -550.05 448 -47.72 -9.44 376 -8.12 364 -1.32 
1539414 282 622 130.27 231 92.84 254 37.43 -23.92 463 -24.06 467 0.14 
1539577 1124 2391 362.34 159 365.99 169 -3.65 -4.63 326 -4.43 332 -0.20 
1539971 254 544 -526.87 434 -507.46 438 -19.41 -31.84 489 -30.88 484 -0.96 
1540036 441 995 319.14 170 308.67 182 10.47 -23.87 461 -23.58 464 -0.29 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Aa]ustea unaajustëS T Adjusted uncui^ ustëa JT 
_____ Diff.® Diff.® 
BLUP RanK BLUP Rank BLUP RanK BLUP Bank 
1540369 672 1458 -138.42 335 -131.35 336 -7.07 12.64 165 12.54 182 0.10 
1540435 226 480 184.01 215 248.58 197 -64.56 -7.32 352 -5.08 336 -2.24 
1540819 535 1112 -67.57 311 -36.16 300 -31.41 11.12 187 12.32 184 -1.20 
1541533 1392 3087 -58.65 305 12.36 278 -71.00 6.80 222 9.28 211 -2.48 
1541916 1049 2148 530.55 105 794.36 54 -263.81 15.12 144 23.73 89 -8.61 
1542812 102 218 -56.81 304 -61.36 310 4.55 15.49 142 15.22 152 0.27 
1543525 1521 3257 819.38 48 847.30 48 -27.92 0.60 274 1.78 270 -1.18 
1543584 99 199 149.37 226 219.90 211 -70.53 12.29 171 14.54 154 -2.25 
1543753 403 790 -36.32 295 131.79 245 -168.10 -23.92 462 -18.41 436 -5.51 
1544654 245 542 -303.23 394 -380.31 413 77.07 10.58 192 7.50 223 3.08 
1545281 297 598 -317.31 400 -334.01 405 16.70 24.41 72 23.30 94 1.11 
1545745 235 514 -122.56 329 -270.66 379 148.10 -12.41 407 -16.93 428 4.52 
1545764 264 547 -213.00 359 -221.22 361 8.23 -20.57 446 -20.70 447 0.13 
1545915 389 806 497.75 110 694.87 70 -197.12 19.21 110 25.54 72 -6.33 
1546588 357 820 401.58 144 383.28 164 18.30 -17.40 430 -17.35 430 -0.05 
1546913 3568 7545 692.25 62 822.30 50 -130.06 5.17 236 9.80 204 -4.63 
1547162 210 453 -1834.77 521 -1892.54 521 57.77 -37.68 503 -39.99 503 2.31 
1547788 193 439 91.72 245 13.16 276 78.56 26.62 55 23.67 90 2.94 
1548625 141 311 44.86 264 -48.93 305 93.79 -10.61 388 -13.26 410 2.65 
1549021 511 1142 524.36 107 588.17 90 -63.80 -2.13 304 0.23 286 -2.35 
1549100 105 219 -338.36 404 -323.47 400 -14.89 -10.60 387 -10.26 383 -0.34 
1549232 857 1913 1472.04 3 1358.80 7 113.24 16.02 138 13.12 173 2.89 
1550045 69 121 262.40 190 216.27 215 46.13 -3.63 313 -4.38 330 0.76 
1550574 150 309 210.34 208 365.36 170 -155.02 0.31 277 5.63 236 -5.32 
1550906 105 222 483.64 114 569.53 98 -85.89 9.96 196 12.76 179 -2.80 
1552360 169 381 -56.47 303 1.52 288 -57.99 2.60 253 4.47 252 -1.87 
1552389 111 224 -205.32 357 -143.56 338 -61.76 -11.79 400 -9.93 379 -1.86 
1552573 1252 2700 537.27 101 587.72 91 -50.45 1.15 269 2.91 262 -1.76 
1552849 3836 8035 -230.61 364 -280.73 383 50.12 -24.38 466 -25.63 473 1.25 
1553048 217 472 -144.06 339 -49.23 306 -94.83 48.99 10 52.45 6 -3.46 
1553051 324 727 -261.88 373 -226.97 364 -34.91 0.19 281 1.13 276 -0.94 
1553367 137 291 361.16 160 479.72 127 -118.56 -9.59 379 -5.35 340 -4.24 
1553377 225 501 883.90 38 1035.88 28 -151.98 2.34 257 7.41 226 -5.07 
1553779 249 524 277.25 185 293.44 184 -16.20 14.17 154 14.93 153 -0.77 
1554246 109 223 -702.73 466 -656.65 460 -46.07 -5.25 335 -3.91 323 -1.34 
1554410 226 492 127.68 235 189.12 225 -61.44 -4.65 327 -2.50 313 -2.15 
1555357 117 250 -345.50 405 -421.40 419 75.90 -7.71 357 -10.38 386 2.67 
1555814 1269 2498 1048.43 23 1106.46 21 -58.03 20.72 99 22.89 98 -2.17 
1556176 518 1078 419.80 136 490.95 122 -71.15 18.36 116 20.63 113 -2.27 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjusted unadjusted T Adjusted unadjustëa T 
____ Diff.a Diff.b 
BLUP KanK BLUP KanK BLUP Hank BLUP Rank 
1556268 116 245 -349.58 406 -316.70 399 -32.88 13.16 162 13.85 160 -0.69 
1556373 5441 11867 1395.74 4 1487.50 3 -91.75 45.51 12 48.44 10 -2.93 
1556622 735 1542 265.37 188 337.37 174 -72.00 8.31 209 10.41 196 -2.09 
1556820 1567 3384 1181.81 12 1216.51 12 -34.70 42.14 15 43.31 14 -1.16 
1556873 285 638 -385.25 412 -438.73 423 53.48 -31.17 487 -32.76 490 1.59 
1556983 171 343 52.80 260 190.27 224 -137.46 -4.28 321 0.31 285 -4.59 
1557246 1453 3016 48.95 263 135.45 243 -86.50 -30.05 483 -26.81 475 -3.24 
1557766 270 589 281.05 184 287.33 185 -6.27 13.47 160 13.84 161 -0.37 
1558140 273 542 215.87 206 401.53 155 -185.66 21.18 95 27.59 56 -6.41 
1558270 679 1468 578.82 85 645.92 81 -67.10 19.64 105 21.52 108 -1.88 
1558842 3300 7126 1478.22 2 1638.75 2 -160.53 26.59 56 31.83 42 -5.23 
1559080 167 348 260.95 191 421.07 147 -160.11 18.53 115 23.47 93 -4.93 
1559957 236 478 -529.22 435 -435.73 421 -93.50 -4.74 329 -2.10 310 -2.64 
1559991 1671 3542 438.95 127 393.43 159 45.52 6.36 224 5.02 245 1.34 
1560026 106 221 130.13 232 367.23 167 -237.10 22.56 87 30.65 48 -8.09 
1560362 626 1259 921.38 34 1133.09 18 -211.71 -1.74 301 5.34 241 -7.08 
1560430 175 373 -3.04 282 63.25 265 -66.29 10.87 188 13.00 177 -2.13 
1561673 133 276 413.13 139 500.05 117 -86.92 -7.33 353 -4.19 328 -3.15 
1561753 576 1294 1164.04 13 1290.69 10 -126.65 26.26 59 30.65 47 -4.39 
1561869 424 907 -279.52 385 -295.78 390 16.26 -6.35 343 -7.11 356 0.76 
1562021 115 234 -449.80 425 -416.73 418 -33.07 -35.44 500 -34.14 498 -1.31 
1562240 260 504 -211.30 358 -158.70 341 -52.60 -0.61 286 1.47 274 -2.09 
1562241 113 255 183.70 217 100.79 252 82.91 -18.98 439 -21.06 448 2.08 
1562242 398 885 543.96 98 533.02 111 10.94 11.36 182 11.31 190 0.05 
1562243 140 290 77.20 249 95.56 253 -18.36 -6.86 348 -5.79 346 -1.08 
1562352 2162 4549 -235.57 367 -203.17 355 -32.40 10.22 194 11.06 191 -0.83 
1562622 271 585 290.77 181 330.51 177 -39.74 11.36 183 12.55 181 -1.19 
1562663 792 1641 809.57 49 855.39 45 -45.82 6.90 221 8.73 215 -1.83 
1563414 149 312 67.52 252 141.98 240 -74.46 2.28 259 4.99 246 -2.71 
1563453 5135 11295 334.04 166 472.46 131 -138.42 17.95 122 22.59 99 -4.64 
1563649 174 364 -563.51 446 -523.38 442 -40.13 -2.06 303 -0.84 299 -1.23 
1563679 1042 2284 548.20 96 597.64 88 -49.44 51.91 4 52.94 5 -1.04 
1563865 287 605 -8.75 284 204.78 217 -213.53 -11.37 396 -4.22 329 -7.15 
1563897 733 1546 23.80 274 41.10 270 -17.29 3.85 242 4.49 250 -0.64 
1564147 1382 2845 1111.15 17 1234.65 11 -123.49 -2.30 305 2.17 269 -4.48 
1564216 187 367 17.85 276 36.48 271 -18.63 -24.79 468 -23.76 466 -1.03 
1564322 106 220 -748.22 473 -679.61 464 —68.60 -14.88 420 -12.32 402 -2.56 
1564328 1221 2696 1332.86 7 1444.93 5 -112.07 4.68 239 8.81 213 -4.13 
1564639 111 237 -380.54 410 -381.57 .415 1.03 21.90 92 21.44 109 0.46 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Aa^ ustea unaagusteB ~ Aa^ ustea unaajustea g 
BLUP Rank BLUP Rank BLUP Rank BLUP Rank 
1564649 2422 5174 -22.88 292 41.48 269 -64.35 -12.83 409 -10.51 388 -2.31 
1564860 99 195 -1088.28 509 -1158.68 510 70.40 -30.17 484 -32.25 487 2.08 
1565870 613 1264 -656.15 457 -726.82 471 70.68 -49.96 516 -51.48 516 1.53 
1566948 572 1202 783.93 54 852.66 46 -68.73 18.72 113 20.83 112 -2.11 
1567825 1164 2255 -910.81 495 -837.75 485 -73.06 -18.07 435 -15.61 419 -2.46 
1569187 759 1598 103.58 242 279.91 189 -176.33 16.56 132 22.22 103 -5.66 
1569272 100 205 75.52 250 223.38 208 -147.86 -0.70 289 4.43 253 -5.14 
1569625 187 381 -544.16 440 -470.30 429 -73.86 -35.43 499 -32.99 491 -2.44 
1570321 441 913 -504.31 431 -587.58 451 83.27 -12.16 405 -14.90 416 2.74 
1570396 233 490 -61.83 306 -31.00 296 -30.82 -17.18 429 -16.10 424 -1.07 
1571012 316 700 577.30 86 542.60 108 34.71 40.81 17 39.18 22 1.63 
1571033 222 481 565,92 87 619.66 87 -53.75 22.77 85 24.19 83 -1.42 
1571251 1726 3622 228.77 200 287.32 186 -58.54 -22.27 454 -19.79 443 -2.48 
1571320 443 914 31.42 270 136.56 242 -105.14 45.30 13 48.37 11 -3.08 
1571530 145 312 -221.01 362 -193.00 353 -28.02 -8.34 365 -7.86 361 -0.48 
1571618 187 408 480.25 116 485.19 126 -4.95 9.87 197 10.09 201 -0.22 
1571849 378 824 854.56 42 884.47 41 -29.91 39.38 22 40.34 21 -0.97 
1571850 306 649 875.32 39 918.09 39 -42.78 -12.42 408 -10.31 385 -2.11 
1572262 101 230 281.44 183 401.15 156 -119.71 -16.85 427 -12.57 405 -4.29 
1572656 1409 3046 234.36 196 224.53 206 9.83 -2.82 307 -2.95 318 0.13 
1573019 862 1861 -78.07 316 -63.31 311 -14.76 49.73 9 49.32 8 0.42 
1573072 604 1321 245.66 194 155.71 237 89.95 6.33 225 3.34 260 3.00 
1573124 135 283 -940.44 498 -868.52 491 -71.92 5.47 233 7.58 222 -2.11 
1573778 1058 2296 183.79 216 266.47 192 -82.68 4.74 238 7.48 224 -2.74 
1574645 193 422 583.53 83 522.69 114 60.84 -18.46 437 -19.55 441 1.09 
1575152 197 408 908.08 37 1018.03 31 -109.95 -9.15 373 -5.11 337 -4.04 
1575285 276 585 414.41 138 450.51 137 -36.10 30.92 38 31.82 43 -0.90 
1575318 271 544 653.31 70 757.30 60 -103.99 9.72 199 13.38 169 -3.66 
1576022 236 500 307.37 176 256.32 196 51.05 20.70 100 18.62 124 2.08 
1576325 128 294 -578.22 448 -668.39 463 90.17 13.86 157 10.17 200 3.69 
1576641 257 525 -104.58 327 -135.95 337 31.37 -6.37 344 -7.50 360 1.13 
1577054 370 765 -538.19 438 -505.59 437 -32.61 -37.42 502 -36.24 500 -1.19 
1577549 101 213 296.79 180 387.22 163 -90.44 -17.67 432 -13.86 412 -3.81 
1577799 1748 3756 -156.44 341 -41.50 302 -114.94 21.05 96 24.57 79 -3.52 
1577800 994 2241 1217.44 11 1154.57 16 62.88 50.81 5 48.54 9 2.27 
1577864 247 533 -664.12 460 -523.96 443 -140.16 0.88 272 5.51 238 -4.63 
1578139 1655 3487 711.89 58 882.94 42 -171.04 11.16 186 17.00 137 -5.84 
1578759 49 90 244.34 195 380.65 165 -136.31 0.39 276 5.45 239 -5.06 
1579263 103 202 -1377.24 517 -1439.66 518 62.42 -10.74 390 -13.19 409 2.45 
Table 3. (Continued) 
Sire Mo. Mo. Milk 
ID Prog. Lact. 
Aa^ustea unaa^ustea T 
Diff.® 
BLUP Rank BLUP Hank 
1579387 529 1118 -181.04 350 -104.26 324 -76.78 
1579907 266 528 -842.61 485 -845.78 489 3.17 
1580020 2569 5515 838.02 45 805.12 52 32.90 
1581061 223 439 -686.37 463 -742.22 473 55.85 
1581879 206 432 445.07 123 438.73 142 6.34 
1582360 530 1168 642.44 71 760.98 58 -118.54 
1582517 107 230 2266.66 1 2177.18 1 89.48 
1583197 1766 3773 1014.46 27 1098.84 24 -84.37 
1583489 181 357 -1.05 281 174.07 231 -175.13 
1584153 211 417 -268.66 379 -150.73 340 -117.93 
1584578 129 307 543.21 99 648.27 79 -105.06 
1584687 158 308 -319.99 402 -216.14 360 -103.85 
1585121 570 1185 -72.29 313 -2.97 289 -69.32 
1585609 611 1304 -85.48 319 -66.94 313 -18.55 
1585852 915 1927 -546.19 441 -455.48 427 -90.72 
1586058 292 580 -582.33 450 -482.34 432 -99.99 
1586144 129 278 655.81 69 704.93 67 -49.12 
1586686 142 306 -266.08 376 -260.20 377 -5.88 
1587295 313 639 -920.26 496 -841.57 486 -78.69 
1587798 145 339 1252.43 10 1100.24 22 152.19 
1587904 121 241 -174.02 347 -145.77 339 -28.24 
1587986 98 207 -134.12 333 -162.89 343 28.77 
1588020 8 20 392.63 146 535.01 110 -142.38 
1588171 499 1049 1275.68 8 1313.18 9 -37.49 
1588249 139 277 -281.11 387 -239.35 371 -41.75 
1588269 272 570 -652.42 454 -633.84 *457 -18.58 
1588639 162 338 787.70 52 935.30 38 -147.60 
1589041 144 296 184.51 214 259.89 194 -75.39 
1589218 135 256 -808.89 481 -860.79 490 51.90 
1589220 238 483 784.68 53 861.76 44 -77.09 
1589401 229 491 -119.36 328 -47.33 304 -72.03 
1589492 206 435 -1075.97 508 -1109.46 508 33.50 
1589706 204 420 145.88 228 194.95 220 -49.07 
1589857 135 292 685.31 63 753.58 61 -68.27 
1590112 480 1059 1116.86 16 1017.21 32 99.64 
1590154 1001 2086 -75.43 315 -23.04 294 -52.39 
1590582 60 129 860.58 41 1019.97 30 -159.39 
1590592 269 578 487.57 113 559.99 102 -72.42 
1590689 478 1012 545.22 97 544.11 107 1.11 
Fat 
Adiustea unaaiustéS Z 
Diff 
BLUP Rank BLUP Rank 
23.50 460 -20.48 445 -3.02 
28.85 480 -28.43 480 -0.43 
38.31 24 37.13 24 1.18 
40.69 506 -42.02 507 1.33 
2.51 254 2.24 268 0.27 
9.23 204 13.27 170 -4.04 
36.33 26 34.10 29 2.24 
40.46 18 43.08 15 -2.62 
0.22 278 6.07 233 -5.86 
3.46 246 7.22 227 -3.76 
15.00 147 18.64 123 -3.64 
4.27 241 7.16 228 -2.89 
-3.28 310 -0.73 296 -2.55 
19.63 106 19.91 116 -0.28 
1.25 268 3.99 255 -2.74 
-4.65 328 -1.69 304 -2.97 
12.52 167 14.44 155 -1.91 
9.73 198 9.57 207 0.16 
-22.85 457 -20.48 446 -2.36 
5.51 232 1.08 277 4.43 
-7.99 359 -6.52 348 -1.46 
-8.08 360 -8.94 370 0.86 
12.52 168 17.08 135 -4.56 
7.39 218 9.38 209 -1.99 
24.95 68 25.88 68 -0.93 
-29.72 482 -28.86 481 -0.86 
50.20 7 54.79 3 -4.59 
-4.91 331 -2.03 307 -2.88 
-39.60 504 -41.36 506 1.76 
16.54 133 18.98 120 -2.44 
-3.69 314 -1.45 302 -2.24 
-20.97 450 -21.97 456 0.99 
-11.41 397 -9.42 374 -1.99 
2.18 260 4.76 248 -2.57 
35.41 30 32.28 39 3.13 
-4.04 319 -2.08 308 -1.96 
8.44 207 13.78 162 -5.34 
3.72 243 6.49 230 -2.78 
17.96 121 18.01 129 -0.05 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjusted unaajustea 7 Aajusted unadiustëS Z 
Diff.® Diff.o 
BLUP KanK BLUP RanK BLUP KanK BLUP RanK 
1590759 112 244 579.98 84 646.55 80 -66.56 9.20 205 10.98 192 -1.78 
1590862 230 492 -159.82 343 -165.27 344 5.46 —4.44 323 -4.04 325 —0.40 
1590964 103 202 -80.28 317 -111.84 326 31.57 -0.98 292 -2.37 312 1.39 
1591327 262 556 395.23 145 396.30 157 -1.07 13.22 161 13.19 172 0.03 
1591336 197 442 72.10 251 -76.87 314 148.97 18.18 117 13.05 174 5.13 
1592936 233 526 1361.52 5 1196.81 14 164.71 18.61 114 13.87 159 4.74 
1592937 133 300 229.82 199 178.45 228 51.37 15.02 146 13.03 176 1.99 
1592942 455 922 -11.21 285 51.47 267 -62.68 29.91 43 31.99 41 -2.07 
1593407 146 312 311.11 173 347.80 171 -36.69 3.48 245 4.48 251 -1.00 
1594583 602 1288 -224.03 363 -230.59 368 6.56 -29.57 481 -29.36 483 -0.20 
1595312 460 983 -318.70 401 -296.17 391 -22.53 -28.25 477 -27.43 477 -0.82 
1597691 630 1262 328.83 167 431.26 145 -102.42 16.34 135 19.52 118 -3.18 
1598552 178 373 -316.10 399 -325.05 401 8.95 -27.33 475 -27.18 476 -0.15 
1598618 107 213 1071.49 20 1199.30 13 -127.81 17.69 124 21.55 107 -3.85 
1599072 219 464 -18.97 290 13.82 275 -32.79 -47.66 513 -45.76 510 -1.90 
1600255 223 473 -271.05 381 -297.21 392 26.16 -3.77 316 -4.39 331 0.61 
1601859 108 235 -716.52 468 -604.27 452 -112.25 2.82 251 6.11 232 -3.30 
1601883 579 1246 615.02 78 584.91 92 30.11 -1.48 298 -2.11 311 0.63 
1602525 135 297 -201.18 354 -226.36 363 25.18 -5.70 340 -6.62 349 0.92 
1604652 73 150 725.23 57 700.08 68 25.15 12.53 166 12.20 185 0.33 
1607957 100 214 677.66 64 675.82 71 1.84 25.48 65 25.74 70 -0.26 
1609007 142 284 432.34 129 387.74 162 44.60 25.88 62 24.66 78 1.22 
1609078 180 367 -279.07 383 -173.13 347 -105.94 -2.84 308 0.44 283 -3.29 
1611107 278 570 422.49 134 411.75 149 10.73 2.63 252 2.28 266 0.35 
1614158 439 897 -581.42 449 -608.00 453 26.58 -32.81 492 -33.56 494 0.75 
1616999 489 1054 -219.31 361 -214.61 359 -4.71 16.42 134 16.50 141 -0.08 
1617296 428 909 628.30 74 579.88 96 48.42 17.13 130 15.44 148 1.69 
1623525 97 199 146.30 227 159.01 235 -12.71 12.37 170 12.83 178 -0.46 
1623773 113 245 -314.82 398 -390.11 416 75.29 2.28 258 -0.31 290 2.59 
1623775 228 474 -63.99 307 -36.01 299 -27.98 -0.33 283 0.66 281 -0.99 
1624636 134 280 -300.13 393 -236.11 369 -64.02 20.24 102 22.51 100 -2.27 
1625906 192 419 -55.30 302 -51.15 308 -4.15 -7.12 350 -6.75 352 -0.37 
1627031 227 478 -1220.99 513 -1187.15 512 -33.83 4.77 237 5.33 242 -0.56 
1629391 112 238 -738.26 469 -665.80 462 -72.46 11.37 181 13.94 158 -2.57 
1631284 200 371 -303.62 395 -103.42 323 -200.21 -7.36 354 -0.29 289 -7.07 
1631785 123 253 -355.03 407 -381.30 414 26.26 -28.26 478 -28.22 478 -0.05 
1632621 218 517 710.64 59 564.52 100 146.12 -5.17 333 -9.28 373 4.11 
1634702 17 39 -381.21 411 -294.69 389 -86.52 -24.84 469 -22.56 458 -2.28 
1635171 688 1445 -910.46 494 -980.48 499 70.02 11.56 178 8.56 218 3.00 
Table 3. (Continued) 
Sire No. No. Milk Fat 
ID Prog. Lact. 
Adjusted unadjusted T Adjusted unadjustëa T 
BLUP Rank BLUP Rank BLUP KanK BLUP KanK 
1647639 125 273 -164.03 344 -210.36 357 46.32 -24.38 465 -25.30 471 0.93 
1648132 127 244 -50.76 301 -94.94 320 44.17 -14.49 418 -15.62 420 1.12 
1652232 98 210 300.28 179 403.59 154 -103.31 39.44 21 42.17 17 -2.73 
1652465 386 805 16.16 278 169.82 232 -153.66 17.66 125 22.93 97 -5.28 
1654828 113 237 -90.98 323 -113.14 328 22.15 10.51 193 9.77 205 0.74 
1655911 132 278 -234.05 366 -6.51 292 -227.54 -4.58 325 3.39 258 -7.97 
1662840 105 219 -873.81 490 -829.44 484 -44.37 20.85 97 22.05 104 -1.20 
1663482 334 700 -428.44 422 -344.02 408 -84.41 39.74 20 41.86 19 -2.12 
1668817 143 280 499.53 109 638.76 84 -139.23 -3.52 312 0.99 279 -4.51 
1673158 345 721 -690.56 464 -679.88 465 -10.68 13.81 158 13.74 163 0.06 
1677582 224 477 231.71 198 219.38 213 12.34 -5.57 339 -6.20 347 0.63 
1679413 106 212 -257.11 370 -176.74 *349 -80.38 -6.74 347 -4.59 333 -2.15 
1683956 122 242 44.29 265 84.95 258 -40.67 -1.06 294 0.36 284 -1.42 
1684664 259 556 -694.54 465 -608.34 454 -86.20 -5.36 337 -2.63 314 -2.72 
40275932 76 155 -314.54 397 -292.63 388 -21.91 7.70 213 8.51 219 -0.80 
40282293 132 276 -662.76 459 -659.70 461 -3.07 -20.02 441 -20.08 444 0.06 
40290516 177 375 -875.38 491 -796.61 477 -78.76 -16.98 428 -14.07 414 -2.91 
40308691 384 798 983.46 30 1078.74 26 -95.29 70.19 1 73.25 1 -3.06 
40314415 136 267 -394.89 414 -494.42 433 99.53 -14.30 415 -17.81 432 3.51 
40315487 26 53 442.96 125 493.78 119 -50.82 9.31 201 10.56 193 -1.26 
40317868 133 274 -1457.24 518 -1474.21 519 16.97 -0.91 290 -1.81 305 0.90 
40320510 106 197 -525.89 433 -624.27 455 98.38 -6.46 345 -9.47 375 3.01 
TABLE 4. Transmitting ability estimates of the dams of the young bulls for adjusted and 
unadjusted milk and fat (Multiple Lactations, Data II, Model 111) 
Dam ID No. Milk Fat 
Lact. 
Aaiustea unaaiustea ~ Adjusted unaaiusted Z 
Diff.® : Diff.® 
BLUP Rank BLUP Rank BLUP Rank BLUP Rank 
6290872 2 2643.19 110 3013.20 92 -370.02 101.36 97 110.17 93 -8.81 
6368965 3 1699.22 184 2173.48 150 -474.26 82.48 139 103.00 107 -20.51 
6396002 2 2210.99 143 2754.54 115 -543.55 82.37 140 100.61 110 -18.23 
6455449 2 -482.81 276 -148.98 272 -333.83 24.56 242 34.82 229 -10.27 
6571518 3 6227.02 5 6154.66 5 72.35 158.17 30 157.78 32 0.39 
6625302 3 1783.54 180 1426.74 216 356.80 61.27 175 49.74 204 11.53 
6651389 1 613.95 254 1007.29 241 -393.34 55.13 187 71.04 159 -15.91 
6708644 3 5134.61 6 5196.27 9 -61.65 186.43 13 182.81 17 3.62 
6761511 3 1258.59 213 1676.16 198 -417.56 18.46 247 32.37 232 -13.91 
6804979 3 2002.90 159 2165.90 153 -163.00 72.76 155 80.42 144 -7.67 
6805062 3 1033.39 237 2141.75 156 -1108.36 143.44 39 186.04 15 -42.61 
6830114 3 1794.67 178 2306.54 143 -511.86 61.95 173 77.76 148 -15.82 
6884148 2 1473.46 203 1866.35 180 -392.88 81.62 143 95.59 117 -13.97 
6920828 3 1613.30 196 2108.04 159 -494.73 0.57 266 13.55 255 -12.98 
6997400 3 4107.56 29 3565.63 61 541.93 188.89 11 167.13 25 21.76 
7007640 3 2382.76 129 2030.41 166 352.36 101.13 98 89.65 127 11.48 
7021939 2 2322.48 138 1974.62 174 347.86 69.55 162 58.53 187 11.02 
7057276 3 2207.41 144 2535.40 129 -327.98 87.11 129 100.27 111 -13.16 
7100955 3 1573.18 201 1798.77 189 -225.59 29.59 232 36.15 226 -6.56 
7116136 3 2768.63 101 3117.08 85 -348.45 122.38 61 130.96 56 -8.58 
7116363 3 1918.24 170 2768.81 114 -850.57 124.58 56 155.58 34 -31.00 
7126956 3 4073.11 30 4640.40 21 -567.29 102.45 93 120.54 73 -18.09 
7131834 3 2683.09 106 2615.52 125 67.57 90.66 118 88.35 128 2.31 
7138721 3 1125.34 226 693.93 252 431.41 43.35 212 29.38 237 13.97 
7141568 2 3612.41 56 4367.20 29 -754.79 122.37 62 147.50 41 -25.13 
7183685 3 2572.85 117 2801.22 112 -228.38 122.02 63 126.82 61 -4.79 
7192196 3 1866.20 173 1925.05 177 -58.85 66.29 166 70.09 164 -3.80 
7200752 3 1688.18 186 2035.40 165 -347.21 122.78 60 139.90 47 -17.13 
7201930 3 1091.05 228 1676.14 199 -585.09 -4.66 269 16.13 254 -20.79 
7210037 1 505.13 257 992.78 242 -487.65 -25.12 279 -13.39 275 -11.73 
7213733 1 839.23 244 1292.88 228 -453.65 34.30 224 46.36 215 -12.07 
7219436 3 2381.89 130 2896.04 105 -514.15 54.21 189 70.15 162 -15.93 
D^iff. = Adjusted Milk - Milk, 
i^ff. = Adjusted Fat - Fat. 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Aaiustea unaagusted ë T 
Diff.® 
BLUP Hank BLUP Hank 
7234200 1 302.99 263 424.00 261 -121.00 
7235957 3 1228.64 216 1348.87 223 -120.23 
7241081 2 1047.03 233 460.93 259 586.09 
7244753 3 3068.33 85 2782.18 113 286.15 
7250289 3 4980.88 8 4774.43 16 206.45 
7253643 2 1662.56 188 2073.77 164 -411.21 
7260998 1 1626.39 193 1603.50 208 22.89 
7266660 3 2359.21 135 1831.75 186 527.46 
7277834 2 2994.01 88 2619.44 124 374.57 
7289089 3 2433.89 124 2197.44 149 236.45 
7291121 3 1172.35 219 1646.85 204 -474.50 
7310349 3 1927.15 169 2375.96 135 -448.81 
7312305 3 1296.95 210 1094.60 236 202.36 
7314431 3 3897.02 39 4666.18 20 -769.16 
7324802 1 709.34 250 791.56 249 -82.21 
7327863 3 3872.57 42 4339.09 31 -466.52 
7328962 3 3501.62 65 3379.70 71 121.92 
7329201 1 1642.92 190 1855.36 181 -212.44 
7334016 1 865.27 243 1013.76 240 -148.49 
7336725 3 8071.94 2 8267.23 1 -195.28 
7345359 3 1438.63 204 1372.97 221 65.66 
7352324 2 1575.33 200 1759.36 193 -184.04 
7370601 3 -814.41 278 -988.82 280 174.41 
7395052 3 902.17 242 780.22 251 121.96 
7403319 2 2462.31 121 2166.60 152 295.70 
7417888 3 3049.43 86 2906.13 103 143.30 
7423720 3 2699.95 105 3291.84 76 -591.90 
7423878 3 2868.17 92 2925.02 98 -56.85 
7424329 3 2110.23 147 2011.10 171 99.12 
7429703 3 2063.70 152 1615.82 207 447.89 
7438591 3 1282.42 212 1570.77 209 -288.35 
7441368 3 3672.86 51 3573.90 59 98.96 
7453461 2 3521.70 63 3829.99 45 -308.29 
7462185 3 3502.08 64 3569.12 60 -67.04 
7462401 3 232.34 267 567.73 255 -335.39 
7464629 3 485.76 259 869.04 246 -383.28 
7465106 3 2497.78 119 2390.62 132 107.16 
7468154 3 4624.94 16 4267.34 34 357.60 
7470608 3 3971.24 34 3617.46 55 353.78 
Fat 
Ad3usted unaa]ustë3 Z 
Diff.° 
BLUP Rank BLUF Rank 
15.82 249 20.81 250 -4.99 
74.59 153 78.99 146 -4.41 
7.09 258 -9.77 273 16.86 
72.79 154 61.36 180 11.44 
142.76 41 138.47 48 4.29 
106.03 87 122.64 69 -16.61 
47.07 207 47.16 213 -0.09 
160.96 26 144.78 45 16.18 
76.16 150 64.14 174 12.02 
119.36 66 109.47 95 9.89 
51.46 196 72.30 156 -20.84 
24.10 243 39.83 221 -15.73 
75.11 151 71.72 158 3.39 
169.04 22 194.14 14 -25.10 
10.22 256 12.74 256 -2.52 
152.91 33 171.62 21 -18.72 
87.90 126 87.43 130 0.47 
51.28 198 58.36 189 -7.08 
53.94 190 61.97 178 -8.03 
272.95 1 273.92 2 -0.97 
49.39 201 49.51 205 -0.12 
59.77 179 66.46 172 -6.69 
24.94 241 20.66 251 4.28 
64.07 170 59.69 185 4.38 
249.42 3 238.26 6 11.17 
96.95 102 92.08 123 4.87 
88.72 124 107.21 99 -18.49 
96.72 103 95.94 116 0.78 
136.43 47 133.05 53 3.38 
89.66 123 79.75 145 9.91 
4.92 260 10.92 259 -5.99 
95.37 107 93.36 120 2.01 
71.77 159 80.59 143 -8.82 
90.52 119 93.09 121 -2.58 
49.07 202 58.37 188 -9.30 
-17.22 277 -5.14 270 -12.08 
42.89 213 38.70 222 4.19 
133.56 50 123.94 66 9.62 
96.97 101 87.84 129 9.12 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Adjusted unadjusted T 
Diff.® 
BLUP Hank BLUP Rank 
7477264 1 3455.24 66 3373.69 72 81.55 
7478799 3 2818.35 97 3155.33 84 -336.99 
7478902 2 2214.75 142 2204.87 147 9.87 
7479457 2 1146.86 224 1067.51 238 79.36 
7481781 3 1030.16 238 1423.72 217 -393.56 
7487547 3 2324.93 137 1849.70 182 475.24 
7489034 2 2589.32 114 2285.87 144 303.45 
7501195 3 1203.13 217 1838.65 184 -635.52 
7506563 3 2369.46 131 3004.52 93 -635.06 
7510612 3 2672.80 107 2659.27 122 13.53 
7511442 1 207.36 268 404.57 262 -197.22 
7513969 3 3366.74 68 3748.15 48 -381.41 
7519638 3 1324.81 208 1336.27 225 -11.46 
7541440 3 2729.05 104 2920.12 100 -191.07 
7565126 2 1627.97 192 1775.77 191 -147.80 
7565721 3 5092.23 7 5536.77 7 -444.54 
7568151 3 2971.92 89 2828.38 109 143.55 
7573177 2 1581.94 199 1547.60 211 34.34 
7576592 3 1310.95 209 1056.45 239 254.50 
7587663 2 1250.52 214 1785.11 190 -534.59 
7596568 1 1371.26 206 978.13 243 393.13 
7600419 2 -639.47 277 -720.79 277 81.32 
7611225 3 3333.03 69 3633.29 53 -300.26 
7616234 2 1781.24 181 1309.76 227 471.48 
7619958 2 1076.13 231 1665.41 201 -589.28 
7628368 3 787.13 246 1071.55 237 -284.42 
7631849 3 950.98 240 1671.50 200 -720.52 
7635879 3 3308.70 73 3395.35 70 -86.65 
7638300 1 2760.25 102 2923.14 99 -162.89 
7643891 3 2319.53 139 2375.18 136 -55.65 
7646043 3 2408.71 127 1841.67 183 567.03 
7647085 2 1636.05 191 1436.21 214 199.84 
7648359 2 2943.78 91 2952.26 96 -8.48 
7657338 3 1149.50 223 1387.98 219 -238.48 
7667498 3 3772.89 47 3972.75 43 -199.86 
7669450 3 3856.14 44 4368.22 28 -512.09 
7670322 3 3126.55 82 2976.55 95 150.00 
7677525 3 4236.25 26 4058.34 41 177.90 
7692529 2 4336.26 22 4493.10 25 -156.84 
Fat 
Adjusted unadjustëa Z 
Diff.° 
BLUP Rank 
107.09 85 104.22 104 2.87 
123.88 58 136.40 51 -12.52 
87.29 128 86.74 132 0.55 
36.65 217 30.75 235 5.90 
26.97 237 46.76 214 -19.79 
33.55 226 18.65 253 14.90 
57.86 182 48.15 210 9.71 
25.25 240 48.18 209 -22.93 
158.75 29 179.56 18 -20.81 
86.21 132 83.22 136 2.99 
4.51 261 9.94 260 -5.44 
81.69 142 93.99 119 -12.30 
70.48 160 72.48 155 -1.99 
59.79 178 67.52 168 -7.73 
58.54 180 65.19 173 -6.64 
100.20 99 110.42 92 -10.22 
46.95 208 40.11 219 6.84 
31.21 229 35.42 227 -4.21 
45.04 211 38.63 223 6.41 
34.24 225 51.12 202 -16.88 
7.49 257 -5.58 271 13.07 
-22.70 278 -23.54 280 0.84 
104.36 90 113.40 86 -9.04 
35.68 221 20.81 249 14.87 
-6.07 271 5.72 265 -11.79 
50.71 200 60.52 182 -9.81 
37.06 216 59.82 184 -22.76 
117.67 68 120.04 74 -2.38 
65.01 167 66.64 170 -1.63 
96.07 106 97.68 112 -1.61 
47.70 204 26.19 240 21.51 
47.09 206 40.07 220 7.01 
107.64 83 107.13 100 0.51 
15.85 248 21.97 247 -6.12 
176.14 17 183.35 16 -7.21 
142.91 40 160.83 30 -17.91 
113.54 75 108.46 96 5.08 
177.37 15 170.70 22 6.67 
116.18 74 117.26 79 -1.07 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Aa]ustea unadjusted T 
Diff.® 
BLUP Hank BLUP RanK 
7692807 3 3857.67 43 5299.46 8 -1441.79 
7722632 3 3223.81 75 3451.40 66 -227.59 
7725020 1 -123.98 272 238.64 266 -362.62 
7735089 3 3636.14 54 3423.73 68 212.42 
7744288 3 4662.98 14 4739.19 18 -76.21 
7750177 3 3109.47 83 3065.59 90 43.88 
7761932 1 718.48 249 319.80 264 398.68 
7762486 3 2029.92 156 1816.11 187 213.81 
7767322 3 3150.46 81 3443.28 67 -292.82 
7773348 3 2026.18 157 1639.55 206 386.63 
7780569 2 1961.00 165 2405.26 131 -444.27 
7789308 3 3597.82 59 2554.57 127 1043.25 
7793057 1 725.44 247 1505.08 213 -779.64 
7809922 3 4762.22 12 5038.67 11 -276.45 
7811154 1 2368.13 132 2172.86 151 195.27 
7816703 3 3590.37 60 3357.64 73 232.73 
7819231 3 1963.45 164 1977.36 173 -13.91 
7819681 3 3272.52 74 3611.55 56 -339.03 
7827062 2 4008.79 32 4594.64 22 -585.85 
7827414 3 1086.81 229 840.48 247 246.32 
7840216 3 503.43 258 504.67 257 -1.24 
7843745 1 1938.65 167 2094.31 161 -155.66 
7848209 1 2095.11 149 2018.51 169 76.61 
7864523 3 3180.64 77 3581.08 58 -400.44 
7866318 3 1582.80 198 1695.79 197 -112.99 
7866571 3 4408.04 20 4977.59 13 -569.55 
7869214 1 4693.72 13 5568.38 6 -874.66 
7869226 1 1245.42 215 1364.79 222 -119.37 
7869764 3 3957.45 37 4201.40 37 -243.94 
7876380 3 2133.66 145 2679.09 121 -545.43 
7878879 3 3323.52 72 3027.46 91 296.06 
7883895 3 3959.43 36 3745.88 49 213.55 
7888951 3 4432.47 19 4337.93 32 94.54 
7891904 2 2215.99 141 2383.57 133 -167.58 
7900983 3 3614.61 55 4076.06 40 -461.46 
7902790 1 -138.31 273 -215.13 274 76.82 
7903421 3 4286.01 25 3279.89 79 1006.12 
7922410 3 1704.36 183 1654.18 202 50.19 
7924426 3 2661.46 108 3208.35 81 -546.89 
Fat 
A d j u s t e d u n a d ] u s t ë a Z  
Diff.® 
•BCDP—RMÎE nsnop—HSÎE 
176.10 18 229.60 8 -53.51 
94.75 111 102.17 108 -7.42 
-4.94 270 8.56 261 -13.50 
90.37 121 85.90 135 4.48 
241.47 5 242.33 4 -0.85 
118.71 67 116.36 82 2.35 
-0.32 268 -13.58 276 13.26 
76.51 148 68.87 167 7.65 
61.54 174 69.93 165 -8.39 
134.42 49 119.19 75 15.24 
102.05 95 116.23 83 -14.18 
95.13 108 60.33 183 34.79 
-32.10 280 -9.66 272 -22.44 
213.97 8 222.66 9 -8.68 
57.95 181 51.33 201 6.62 
137.72 44 127.09 60 10.63 
13.50 252 12.67 257 0.83 
127.07 55 137.50 49 -10.42 
158.92 28 178.70 19 -19.78 
32.10 227 23.65 243 8.45 
-0.10 267 0.33 268 -0.43 
61.01 176 66.55 171 -5.54 
52.72 194 49.32 207 3.40 
92.57 114 105.38 103 -12.81 
72.62 156 73.71 154 -1.09 
117.57 69 135.32 52 -17.75 
109.25 80 132.18 55 -22.93 
28.84 233 33.79 231 -4.95 
103.66 92 112.12 88 -8.46 
47.46 205 62.37 177 -14.91 
117.47 70 107.64 98 9.82 
131.86 51 125.14 64 6.72 
165.87 23 163.60 29 2.26 
25.40 239 27.74 239 -2.34 
84.39 136 101.12 109 -16.73 
3.47 265 2.73 266 0.74 
186.78 12 149.54 38 37.24 
25.77 238 22.99 245 2.78 
35.49 222 52.66 198 -17.17 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Adjusted unadjusted 7 
Dif£ 
BLUP KanK 
7926248 2 2415.90 125 2693.34 119 -277.45 
7926991 3 19.15 270 71.77 269 -52.63 
7928063 2 968.08 239 344.67 263 623.40 
7930048 1 2359.76 134 2376.23 134 -16.47 
7940959 3 3932.40 38 4198.57 38 -266.17 
7945078 3 1668.31 187 2318.80 142 -650.49 
7947350 3 1186.40 218 1814.70 188 -628.30 
7954842 3 3158.77 80 3778.60 47 -619.83 
7958731 3 941.98 241 682.74 254 259.24 
7964091 3 695.48 251 1242.94 231 -547.47 
7967404 1 1154.66 221 1215.30 232 -60.65 
7971395 3 1988.51 161 2023.42 168 -34.91 
7976859 3 -902.25 280 -813.73 278 -88.52 
7981572 3 1035.68 236 903.50 245 132.18 
8002456 3 806.91 245 789.37 250 17.53 
8024753 3 2414.70 126 1926.75 176 487.95 
8031802 3 1958.61 166 2079.62 162 -121.01 
8044683 3 3965.47 35 3526.59 64 438.88 
8051518 2 258.10 266 34.80 270 223.30 
8060815 3 4066.96 31 4545.66 24 -478.70 
8063849 3 557.57 256 424.68 260 132.90 
8073081 3 3104.67 84 2858.44 108 246.23 
8077167 3 2813.63 98 2989.61 94 -175.99 
8084648 2 3876.97 40 4346.60 30 -469.62 
8085295 3 2289.27 140 2258.13 146. 31.14 
8086598 3 3372.28 67 3529.70 63 -157.43 
8089135 2 1286.89 211 1731.71 195 -444.82 
8093464 3 3183.06 76 3671.33 51 -488.27 
8099421 3 1548.20 202 1643.06 205 -94.86 
8100521 3 1378.43 205 1431.56 215 -53.13 
8103243 3 2607.65 112 2878.89 107 -271.23 
8107067 3 4541.70 17 4668.87 19 -127.17 
8107588 1 462.90 260 469.13 258 -6.23 
8107589 3 608.96 255 909.95 244 -300.99 
8110806 2 4796.47 9 5048.89 10 -252.41 
8111528 3 3047.64 87 2741.59 116 306.05 
8115402 3 2335.16 136 2346.98 138 -11.81 
8116815 3 4793.54 10 4783.99 15 9.55 
8121200 1 3741.09 49 3322.24 75 418.84 
Fat 
Adjusted unadjusteS Z 
Di££.° 
"BEDP RânK BLUP IBBK 
95.11 109 106.67 102 -11.56 
36.46 218 41.07 218 -4.61 
47.75 203 29.77 236 17.98 
111.67 77 113.64 85 -1.96 
86.78 131 90.08 125 -3.30 
104.24 91 127.95 59 -23.70 
85.40 134 106.79 101 -21.39 
135.21 48 155.54 35 -20.33 
10.76 255 1.01 267 9.75 
93.97 113 112.66 87 -18.68 
31.58 228 34.41 230 -2.83 
96.64 104 96.29 115 0.35 
53.05 193 61.47 179 -8.41 
124.55 57 120.90 71 3.65 
66.41 165 69.38 166 -2.96 
53.34 192 35.25 228 18.10 
55.79 186 58.61 186 -2.82 
161.05 25 147.75 39 13.30 
27.77 236 24.40 241 3.36 
248.81 4 266.43 3 -17.62 
-12.62 273 -20.23 279 7.60 
119.77 65 110.47 91 9.31 
105.95 88 107.73 97 -1.78 
82.71 138 97.66 113 -14.95 
70.42 161 67.29 169 3.13 
107.45 84 111.02 90 -3.57 
20.14 246 31.65 233 -11.51 
106.86 86 120.85 72 -13.99 
4.41 262 7.64 262 -3.23 
56.34 184 55.36 195 0.98 
90.42 120 94.25 118 -3.82 
150.46 34 156.40 33 -5.94 
-16.46 276 -19.45 278 3.00 
37.20 215 47.92 212 -10.72 
120.55 64 128.01 58 -7.46 
102.30 94 92.06 124 10.24 
82.90 137 81.72 140 1.18 
116.63 73 116.56 81 0.07 
94.99 110 86.11 134 8.88 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Adjusted unad]ustëa ~ 
Diff.® 
BLUP KanK BLUP KanK 
8129938 3 3765.08 48 4298.45 33 -533.38 
8136013 3 4311.31 24 4559.23 23 -247.92 
8141193 3 1937.99 168 1701.70 196 236.29 
8144518 3 721.05 248 1291.72 229 -570.67 
8145516 2 4793.20 11 4934.45 14 -141.25 
8160983 3 3721.67 50 3734.17 50 -12.51 
8172179 3 2594.53 113 2899.30 104 -304.77 
8176190 3 4143.31 28 3106.63 87 1036.68 
8177503 1 300.91 264 135.68 267 165.22 
8180925 3 -53.35 271 -164.54 273 111.19 
8196052 1 2852.84 94 2693.12 120 159.72 
8199194 2 2579.02 116 2542.81 128 36.20 
8206573 1 3326.20 71 3664.62 52 -338.42 
8210764 3 2439.44 123 2951.81 97 -512.38 
8221396 3 2788.71 100 3283.39 78 -494.69 
8222787 3 1750.56 182 1932.49 175 -181.92 
8223636 3 4388.19 21 4764.75 17 -376.55 
8224374 1 3331.12 70 4264.78 36 -933.67 
8224635 3 2008.33 158 2076.50 163 -68.17 
8225539 2 2097.47 148 2347.60 137 -250.12 
8238443 3 1805.03 177 1519.52 212 285.51 
8241165 3 3606.26 57 2720.77 118 885.50 
8245235 3 3850.73 45 4265.89 35 -415.16 
8245967 3 3974.51 33 4465.71 27 -491.20 
8252541 1 1152.08 222 1182.80 234 -30.72 
8255855 2 394.41 262 683.11 253 -288.70 
8261140 3 1041.41 235 1758.12 194 -716.72 
8272704 3 267.73 265 107.96 268 159.77 
8278036 3 3602.76 58 3160.43 83 442.33 
8280522 3 2851.87 95 3092.24 88 -240.37 
8280869 2 2521.99 118 2324.18 141 197.82 
8283819 3 2588.83 115 2157.36 155 431.47 
8287752 3 3163.53 79 3604.98 57 -441.45 
8294286 3 1646.84 189 1837.81 185 -190.96 
8313571 1 1862.16 174 1284.27 230 577.89 
8325170 3 2038.64 155 2028.64 167 10.00 
8325299 3 1055.23 232 1651.68 203 -596.45 
8325627 3 8149.09 1 7592.04 2 557.06 
8330429 3 1695.50 185 1555.00 210 140.50 
Fat 
Adjusted unad]ustfë3 Z 
Diff.b 
"BEDP RânK "BEDP RSiK 
178.55 14 196.98 13 -18.43 
104.53 89 109.53 94 -5.00 
80.78 144 75.01 152 5.77 
150.02 35 172.03 20 -22.01 
269.42 2 277.89 1 -8.47 
137.35 45 136.43 50 0.92 
72.05 158 80.75 142 -8.70 
90.20 122 57.24 191 32.96 
-12.52 272 -17.33 277 4.81 
13.85 251 12.11 258 1.74 
74.69 152 70.22 161 4.48 
129.52 53 125.75 63 3.77 
82.01 141 92.64 122 -10.64 
217.95 6 239.15 5 -21.21 
116.94 71 132.36 54 -15.41 
68.98 163 74.43 153 -5.45 
130.54 52 140.00 46 -9.47 
85.50 133 117.26 78 -31.75 
52.04 195 53.47 197 -1.42 
53.48 191 60.66 181 -7.18 
80.61 145 71.89 157 8.73 
176.56 16 147.65 40 28.90 
153.76 32 164.27 27 -10.50 
96.21 105 111.83 89 -15.62 
-13.06 275 -11.57 274 -1.48 
31.02 230 37.75 225 -6.73 
171.45 20 200.51 11 -29.07 
13.29 253 7.09 263 6.20 
51.27 199 42.19 217 9.08 
92.36 115 97.58 114 -5.22 
56.13 185 48.03 211 8.10 
137.29 46 123.36 68 13.93 
139.24 42 153.32 36 -14.08 
35.76 220 42.30 216 -6.54 
86.94 130 70.11 163 16.83 
64.89 168 62.50 176 2.39 
4.27 263 23.22 244 -18.95 
216.85 7 202.51 10 14.34 
60.98 177 55.63 194 5.35 
Table 4. (Continued) 
Dam ID No. Milk 
Lact. 
Adjusted unadjusted 7 
: Diff.® 
BLUP RanK BLUP Rank 
8333628 3 -1313.07 281 -1034.54 281 -278.53 
8353364 3 1115.85 227 1399.21 218 -283.36 
8354139 2 1045.14 234 1203.39 233 -158.25 
8357166 3 2058.05 153 1882.89 178 175.15 
8380122 2 419.10 261 286.06 265 133.05 
8383525 3 4311.98 23 4982.87 12 -670.89 
8386873 3 3524.16 62 4139.38 39 -615.22 
8404959 3 1622.74 195 1386.70 220 236.04 
8406107 3 2798.61 99 2637.52 123 161.09 
8409203 3 1139.00 225 830.59 248 308.41 
8415631 3 3653.93 53 3555.23 62 98.70 
8422929 3 1609.02 197 2336.60 139 -727.59 
8424987 3 2955.43 90 3110.78 86 -155.36 
8429240 2 2110.73 146 2129.93 157 -19.20 
8429383 3 1625.85 194 2012.43 170 -386.59 
8441756 3 -246.25 275 -446.66 275 200.41 
8459746 3 1988.09 162 2120.10 158 -132.01 
8469404 3 3180.02 78 3239.92 80 -59.91 
8470436 2 1819.42 176 2164.30 154 -344.87 
8474135 3 3831.56 46 4054.95 42 -223.39 
8484127 3 2451.45 122 3410.60 69 -959.15 
8497153 3 4528.79 18 3526.01 65 1002.78 
8499077 3 -866.63 279 -819.90 279 -46.73 
8504407 3 4643.26 15 4483.04 26 160.22 
8509870 3 1085.96 230 2096.45 160 -1010.49 
8514146 1 2632.25 111 2822.43 111 -190.18 
8514296 3 3659.16 52 3627.88 54 31.28 
8528139 2 1825.35 175 2336.53 140 -511.18 
8531250 2 3570.56 61 2574.11 126 996.45 
8531671 3 2089.74 151 3085.59 89 -995.85 
8537004 3 2737.58 103 3291.78 77 -554.20 
8553850 2 2093.53 150 2284.48 145 -190.95 
8557904 3 1999.30 160 1768.73 192 230.57 
8565789 3 2646.94 109 2826.72 110 -179.79 
8589641 3 2488.24 120 2735.97 117 -247.73 
8634704 3 1156.24 220 1342.86 224 -186.63 
8636367 3 1869.72 172 1992.96 172 -123.24 
8663796 2 1967.15 163 1106.76 235 860.39 
8666828 3 2859.61 93 2918.27 101 -58.66 
Fat 
AdjUStecT 
BLUP Rank 
unaagustëa 
BLUP RanK 
Diff.^  
-12.88 
34.53 
113.51 
57.15 
77.83 
108.94 
36.01 
87.51 
14.37 
64.24 
63.11 
92.29 
146.30 
51.32 
62.73 
108.56 
164.05 
72.42 
40.96 
138.49 
4.20 
110.13 
-59.95 
109.31 
28.34 
79.72 
173.33 
10.97 
116.71 
90.80 
101.73 
67.91 
94.13 
159.34 
190.67 
45.08 
45.36 
154.24 
145.52 
274 
223 
76 
183 
147 
81 
219 
127 
250 
169 
171 
116 
36 
197 
172 
82 
24 
157 
214 
43 
264 
78 
281 
79 
234 
146 
19 
254 
72 
117 
96 
164 
112 
27 
10 
210 
209 
31 
37 
-1.45 
38.46 
123.37 
51.69 
76.62 
130.72 
56.22 
81.44 
6.87 
53.51 
57.46 
115.32 
150.73 
50.14 
77.91 
103.76 
170.30 
75.30 
52.04 
147.45 
31.45 
81.97 
-60.10 
103.05 
62.72 
86.42 
169.41 
22.20 
83.00 
124.28 
118.39 
75.75 
87.27 
167.01 
199.76 
56.14 
49.35 
122.04 
146.89 
269 
224 
67 
200 
149 
57 
192 
141 
264 
196 
190 
84 
37 
203 
147 
105 
23 
151 
199 
43 
234 
139 
281 
106 
175 
133 
24 
246 
137 
65 
76 
150 
131 
26 
12 
193 
206 
70 
44 
-11.43 
-3.94 
-9.87 
5.46 
1.20 
-21.79 
-20.20 
6.07 
7.49 
10.72 
5.65 
-23.04 
—4.42 
1.18 
-15.18 
4.80 
-6.25 
-2.88 
-11.08 
-8.95 
-27.25 
28.16 
0.15 
6.25 
-34.38 
-6.69 
3.92 
-11.24 
33.70 
-33.48 
-16.67 
-7.83 
6.85 
-7.68 
-9.08 
-11.06 
-3.98 
32.20 
-1.37 
Tctble 4. (Continued) 
Dam ID No. Milk Fat 
Lact. 
AQiustea unaajusted 7" Aa]ustect unaaiustëa r 
Diff.a Diff.° 
BLUP KanK BLUP RanK BLUP KanK 
8667198 3 1884.03 171 2892.86 106 -1008.82 123.33 59 164.12 28 -40.79 
8687766 3 685.40 253 534.90 256 150.50 23.71 244 19.42 252 4.29 
8715929 1 66.50 269 -2.10 271 68.60 27.91 235 29.11 238 -1.20 
8733981 3 6544.72 3 6699.28 4 -154.55 144.47 38 147.48 42 -3.01 
8736748 1 2041.46 154 1867.30 179 174.17 88.00 125 82.43 138 5.57 
8743234 3 2367.35 133 2907.27 102 -539.91 54.87 188 70.37 160 -15.50 
8792600 1 1358.14 207 2200.80 148 -842.66 22.40 245 48.69 208 -26.29 
8793170 1 -213.11 274 -526.27 276 313.16 30.58 231 21.16 248 9.41 
8833194 1 1790.29 179 2416.56 130 -626.27 97.92 100 118.10 77 -20.18 
8841456 3 3874.36 41 3880.58 44 -6.22 127.93 54 126.81 62 1.12 
8854685 3 4153.27 27 3828.96 46 324.31 169.59 21 158.35 31 11.24 
8870123 3 2851.36 96 3197.72 82 -346.36 76.47 149 89.86 126 -13.39 
8900326 3 2387.29 128 3351.60 74 -964.32 85.40 135 117.24 80 -31.84 
8900344 1 688.73 252 1335.82 226 -647.09 6.28 259 23.93 242 -17.65 
9129556 1 6369.06 4 7221.03 3 -851.96 210.16 9 233.67 7 -23.51 
